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THE FLANTINO SPACES ON THE HABLEH 
SFEEDWA'S. 

We are informed by the Park Commissioners that 
steps are being taken to remedy the defects in the tree- 
planting trenches which have been built on each side 
of the Harlem Speedway, New York. By reference to 
our issues of February 6 and 13 it will be seen that these 
trenches consist of an inner stone wall, three feet high, 
adjoining the roadway, an outer wall five feet high, 
and a bottom of eight inches of concrete, except where 
the fill is of earth, when the concrete is omitted. We 
pointed out at the time that the construction of these 
masonry and concrete trenches was likely to defeat the 
very end at which they aimed, since they would pre- 
vent the spread of the roots, and would also retain the 
surface water that found its way to the bottom of the 
trench. 

We are informed by Commissioner W. A. Stiles that 
the alterations which are to be made will be directed 
to securing drainage through the bottom of the trench- 
es ; the provision for securing two feet of good soil be- 
tween the surface and the top of the trench wall and 
extending continuously from the tree line under the 
roadway, and, where practicable, under the sidewalk, 
and the perforation of the wall at various points where 
it is in course of construction. There is no doubt that 
these changes, if they are thoroughly carried out, will 
go far to remedy the harmful features of the work as 
mentioned above, and every one who has the beau- 
tifying of the city at heart will be relieved to learn that 
the matter has at last been taken in hand. At the 
same time no satisfactory reason has ever been given 
for the construction of this work, and we cannot but 
feel that it is due to the citizens of New York that some 
explanation should be forthcoming. 
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A NEW LOCOMOTIVE FOE THE FURDUE UNIVERSITY 
TESTING LABOEATOBY. 

Our readers in general, and particularly those among 
them who are engaged in railroad work, will be inter- 
ested to learn that the Schenectady Locomotive Works 
are building a second locomotive for use in the testing 
plant of Purdue University. The valuable work 
which has been done with the first locomotive during 
the past five years has been recorded from time to time 
in the railroad and technical papers, and the results 
have proved of great assistance both to the designer and 
the locomotive superintendent. The engine that was 
ordered in 1891 was fairly representative of the stand- 
ard locomotive of ten years ago ; but, in order to keep 
thoroughly abreast of developments, the authorities of 
Purdue decided to have built a more modern machine 
which should embody the latest ideas and practice. 
To this end the new locomotive will be built to carry 
a pressure of 350 pounds to the square inch in the 
boiler, and the cylinders will be detachable. Various 
diameters of the latter will be provided, so that the 
best ratio of cylinders to boiler can be determined. 
Bushings will also be provided for the low pressure 
cylinder, by means of which experiments may be made 
to determine the best ratio of high to low pressure 
cylinder. It will be possible to determine on the new 
locomotive the vexed question of the relative economy 
of the simple and compound types — a question which, 
.judging from the contradictory reports from the vari- 
ous railroads, is very much in the air at the present 

writing. 

» I ■ > » 

THE LAUNCHING OF THE HOLLAND SUBHAEINE 

BOAT. 

On Monday, May 17, there was launched at the 
Crescent Shipyard, Elizabethport, N. J., an extremely 
interesting specimen of marine architecture, known as 
the Holland submarine boat. It embodies the results 
of some twenty years of experimental work on the part 
of the designer, who firmly believes that the subma- 
rine torpedo boat will prove to be the most deadly 
weapon of future naval warfare. The Holland, as she 
is called, is the first of her type ever built and launch- 
ed. The government is at present building another 
and larger boat of the kind at Baltimore, and it was 
the long delay in completing the latter vessel that 
caused a private company to commence the construc- 
tion of the Holland. The government vessel was de- 
scribed and illustrated in the Scientific American 
of April 35, 1896. She is 80 feet long, 11 feet in dia- 
meter, and is to be able to launch five torpedoes from 
a tube in her bow. The Holland is a much smaller 
boat, being only 55 feet long and 11 feet in diameter. 
She is to have a speed of 15 knots an hour when at 
the surface, and of from 8 to 10 knots when submerged. 
At the surface she will be run by a gas engine, and 
when submerged power will be furnished by electric 
storage batteries. With tanks filled and all the crew 
aboard there will be a reserve buoyancy of 600 pounds, 
and she is caused to sink by altering the pitch of the 
diving rudders, the forward motion of the boat and 
the downward pitch of the rudders combining to force 
her below the surface. The boat is maintained at the 
required depth by means of delicate automatic mech- 
anism, similar to that used in the autnniobile torpedo. 

The armament is extremely powerful, consisting of 
three 18 inch Whitehead torpedoes which are dis- 



charged through the bow, and also an aerial gun at 
the bow and a submarine gun at the stern. The former 
will throw a 100 pound dynamite shell a distance of 
one mile and the submarine gun will send its shells 
some 650 feet through the water. In attacking a ship 
the Holland would discharge her aerial gun when she 
was well within range and then, sinking beneath the 
shelter of the water, she would run up within say 1,000 
yards of the enemy. Here she would rise to locate the 
target, and sinking again she would discharge her tor- 
pedoes, and passing under the ship, if this should prove 
to be necessary, she would discharge her rear gun to 
complete the work of destruction. The tests of the 
Holland will be commenced in a few days, and they 
will be watclied with the keenest interest by the whole 
naval world. It is in this direction that the develop- 
ment of torpedo warfare promises the most effective 
results. The secrecy of submarine attack, the impos- 
sibility of locating the boat, and the swift and com- 
plete destruction it is capable of working, will un- 
doubtedly render a successful submarine boat the most 
powerful and most dreaded weapon of the age. For 
the defense of our rivers and harbors it would be of 
incalculable value. 



IHFEOVED TEANSFOETATION FACILITIES ON THE 
DOCK FEONT, NEW YOEK CITY. 

West Street, on the Hudson River front, and South 
Street, on the East River front of New York, are heavily 
encumbered with a miscellaneous traffic which is chiefly 
composed of heavy drays and trucks, surface cars and 
ferry passengers. The former are continually coming 
and going between the freight houses and ferries and 
the business portions of the city, and thickly inter- 
mingled with these are the vast crowds that come and 
go to and from Jersey City and Long Island. The 
Board of Consulting Engineers of the Dock Depart- 
ment has reported in favor of improving the handling 
of freight and relieving thegeneralcongestionby build- 
inga four-track freight railroad along the dock front 
from Battery Place to Christopher Street on the North 
River and from the Battery to Corlears Hook on the 
East River. It is proposed to run the present surface 
tracks of the street railways on an elevated structure, 
and overhead bridges are to be provided at the cross 
streets for foot passengers. The plan seems to be well 
adapted to meet the necessities of the case. At present 
the only standard freight tracks in the lower part of 
the city are those of the New York Central Railroad 
which run through Hudson Street to the freight depot 
at Beach Street. The proposed four-track road will be 
provided with spurs running to the various freight 
sheds and landing stages, and the freight which is 
brought across the river in cars will be handled on the 
New York side with less labor and greater dispatch 
than under the present system. 



THE lEON AND STEEL INSTITUTE ON AMEEICAN 
COMFETITION. 

We recently drew attention to the fact that our manu- 
facturers have taken the leading position in the wire 
industry of the world. The success which we have 
achieved in this branch is only one feature of our 
general supremacy in the manufacture of iron and steel. 
At the recent annual meeting of the Iron and Steel In- 
stitute of Great Britain, a leading feature of the dis- 
cussion was the increasing success of American compe- 
tition. President Pritchard Martin, in the course of his 
address, referred to the enormous output of the lead- 
ing American steel works. He pointed out that the 
Americans were far in advance of English engineers 
and builders in the uses to which steel was applied, 
and the point was illustrated by reference to the steel 
frame buildings which are rapidly springing up in all 
the great cities of the United States. He urged the ne- 
cessity for lower freight rates, and claimed that the 
British industry was severely handicapped by the high 
cost of transportation. In this respect, the American 
and German manufacturers were favored by rates that 
are considerably less than those in England. This 
statement on the part of the president will explain in 
some measure the exceedingly prosperous condition of 
the English railroads as compared with our own. In 
the six months ending December, 1896, the leading Eng- 
lish companies raised their rates of dividend by 
amounts varying from f-^ to lf4 per cent, some of them 
paying as much as 6% and 7% per cent to the share- 
holders at the close of last year. 



THE HISSISSIFFI FLOODS AS FEETILIZEES OF THE 
SOIL. 

We have more than once been asked by corre- 
spondents whether it is not a mistaken policy on the 
part of the government to attempt to keep the Missis- 
sippi within its banks, and whether it would not be 
better to allow the waters to overflow and deposit each 
spring a fresh layer of rich soil upon the land. Atten- 
tion is drawn to the annual overflow of the Nile, upon 
the regular occurrence of which the people of the Nile 
valley depend for their crop.". In reply it may be said 
that no just comparison can be drawn between the two 
rivers. The rise of the Nile is gradual and it rarely 
overflows its banks in the cultivated districts with any 
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destructive effect upon the surrounding country. The 
water is drawn off by artificial canals and spreads 
quietly over the adjacent country. The Mississippi on 
the oth'r hand works far more harm in many of the 
inundated districts than any richness it may impart to 
the soil can compensate. If the velocity of the over- 
flow waters exceeds a certain rate, it begins to exercise 
a loosening and cutting effect upon the soil, carrying 
away the rich loam and laying bare the coarser gravel 
and rocks. Moreover, the seasons are too brief to per- 
mit the bottom lands of the Mississippi to lie so long 
under water. By the time the waters have receded, 
and the lakes and large pools left in the hollows have 
dried up, the season is too far advanced for the crops 
to be put in to good advantage. The equable climate 
of the Nile valley, on the other hand, presents no diffi- 
culties due to the shortness of the seasons. 



THE HEAVENS FOE JUNE. 

BY WILLIAM R. BROOKS, M.A., F.R.A.3. 

THE SUN. 

The sun's right ascension on the first of the month is 
4 h. 39 m. 25 s. ; and its declination north 33 deg. 9 ni. 
43 s. 

On the last day of the month its right ascension is 
6 h. 39 m. 34 s.; and its declination north 23 deg. 8 m. 
31 s. 

On the twentieth day of June the sun reaches its 
greatest northern declination, 33 deg. 27 m. 13 s., and 
entering Cancer, summer commences. 

MERCURY. 

Mercury is morning star. On June 2 it is stationary. 
On June 15 Mercury reaches its greatest elongation 
west of the sun, 23 deg. 4 in., and this will be the most 
favorable time to see Mercury, either with the naked 
eye or telescope, as morning star. On the same date 
that this planet reaches its greatest elongation from 
the sun, but five hours later, it is at its greatest helio- 
centric latitude south. On June 38, at 7 h. 36 m. , Mer- 
cury is in conjunction with the moon, when Mercury 
will be 5 deg. 11 m. south of the moon. On June 39 
Mercury is in conjunction with Neptune, when 
Mercury will be only 14 minutes of arc south of Nep- 
tune, or less than half the apparent diameter of the 
moon. 

The right ascension of Mercury on the first of the 
month is 3 h. 38 m. Os. ; and its declination north 15 
deg. 39 m. 18 a. On the last day of the month its right 
ascension is 5 h. 34 m. 57 s. ; and its declination north 
33 deg. 37 m. 24 s. 

VENUS. 

Venus is now morning star and is at its greatest bril- 
liancy on June 3. Throughout the month it will be 
found to be the same gorgeous object as morning star 
that it was for so many weeks as evening star. 

Venus will be so bright during June as to be easily 
seen with the naked eye in the daytime if its position 
be even approximately ascertained. On June 15 Venus 
will be on the meridian or due south at 9 o'clock A. M. 
at an altitude of 13 deg. 38 m. above the celestial 
equator. This, for the latitude of the middle States, 
would be from 12 deg. to 15 deg. above the half way 
point from the horizon to the zenith. These directions 
will apply with sufficient accuracy for several days be- 
fore and after the above named date. 

On June 25, at 3 h., Venus is in aphelion, or in that 
part of its orbit farthest removed from the sun. On 
June 36, at 1 h. 4 m., Venus is in conjunction with the 
moon, when the planet will be 8 deg. 38 m. south of 
the moon. 

On the first of the month Venus rises at 3 h. 47 m. 
A. M., and crosses the meridian at 9 h. 35 m. A. M. On 
the last day of the month Venus rises at 3 o'clock A.M. 
and crosses the meridian at 8 h. 52 m. A. M. 

The right ascension of Venus on the fifteenth day of 
the month is 3 h. 43 m. 18 s. ; and its declination north 
13 deg. 37 m. 53 s. 

MARS. 

Mars is evening star, and in the constellation Cancer, 
about half way up the western sky at dusk. Its orbital 
motion is plainly marked from night to night, with re- 
ference to the two bright stars Castor and Pollux in 
Gemini, and the little cluster called the Bee Hive, in 
Cancer, toward which Mars is now moving. 

On June 5, at 6 h. 10 m., Mar.s is in conjunction with 
the moon, when Mars will be 1 deg. 49 m. north of the 
moon. 

On June 1 Mars crosses the meridian at 4 P. M., and 
sets at 11 h. 15 m. P. M. On June 30 Mars 'crosses the 
meridian at 3 h. 15 m. P. M., and sets at 10 h. 5 m. 
P. M. 

The right ascension of Mars on June 15 is 10 h. 30 
m. 36 s. ; and its declination north 11 deg. 45 m. 48 s. 

JUPITER. 

Jupiter is evening star, and in excellent position for 
telescopic scrutiny in the early evening hours. After 
remaining apparently stationary for several days with- 
in two degrees to the eastward of Regulus, Jupiter is 
now moving slowly away from the star and toward the 
east, thus affording another interesting illustration of 
a planet's orbital motion among the stars. 

The following are some of the interesting phenomena 
of Jupiter's satellites : 



On June 5, at 8 h. 16 m., the shadow of satellite I will 
enter upon the disk. At 9 h. 4 m. satellite IV will dis- 
appear in occultation. At 9 h. 30 m. satellite I will 
leave the disk of the planet, and at 10 h. 35 m. the 
egress of the shadow of satellite I will follow. 

On June 12, at 8 h. 58 m., satellite I will enter in 
transit; and at 10 h. 11 m. the shadow of satellite I 
will enter in transit. 

On June 19, at 8 h. m., satellite II will pass off the 
disk ; and at 10 h. 15 m. the shadow of satellite II will 
leave the disk. 

On June 36, at 7 h. 53 m., satellite II will enter upon 
the disk in transit; and at 10 h. 14 m. the ingress of the 
shadow of satellite II will occur. 

On June 7, at 1 h. 30 m., Jupiter will be in conjunc- 
tion with the moon, when the planet will be 3 deg. 43 
m. north of the moon. 

On the first of the month Jupiter crosses the meridian 
at 5 h. 35 m. P. M., and sets at 30 m. after midnight. 

On the last of the month Jupiter crosses the meridian 
at 3 h. 55 m., and sets at 10 h. 30 m. P. M. 

The right ascension of Jupiter on June 15 is 10 h. 34 
m. 19 s. ; and its declination north 11 deg. 10 ni. 58 s. 

SATURN. 

Saturn is in the southeastern evening sky, and good 
telescopic observations may be made after 9 o'clock, 
although its southern declination is an unfavorable 
feature. 

On the first of the month Saturn is on the meridian 
at 10 h. 55 m. P. M., and this would be the best hour 
to observe this interesting planet. 

On June 13, at 9 h. 31 m., Saturn is in conjunction 
with the moon, when the planet will be 7 deg. 15 ni. 
north of the moon. The right ascension of Saturn on 
the fifteenth of the month is 15 h. 34 m. 43 s., and its 
declination south 16 deg. 58 m. 38 s. 

URANUS AND NEPTUNE. 

Uranus is also in the southeastern evening sky just 
below Saturn. On June 18, at 8 P. M., Saturn and 
Uranus are in conjunction, when Uranus will be 3 deg. 
3 m. south of Saturn, a most favorable opportunity to 
identify this far-away world. 

Neptune comes into conjunction with . the sun on 
June 10 and hence is invisible. 

Smith Observatory, Geneva, N. Y. 



JOHN M. THATCHER. 

Ex -Commissioner of Patents John M. Thatcher died 
recently at Proctor, Vt. He was born at Barre, Vt., in 
1836, and received a common school education, and 
finally graduated at the University of Vermont. He 
fought in the civil war. After being mustered out of 
service he engaged in teaching. He received an ap- 
pointment as a clerk in the Patent Office in 1864 and 
was assigned to duty in the examining corps. He 
seemed exactly suited to the business, and in less than 
twelve years he was at the head of the Patent Office as 
Commissioner, passing through each one of the inter- 
mediate grades in turn. During this time he studied 
law and was admitted to the bar in 1870. In 1875 he 
resigned the office of Commissioner and became the 
law partner of L. L. Coburn. Mr. Thatcher was, with 
one exception, the only person who ever rose from the 
grade of clerk in the Patent Office to that of Commis- 
sioner. As Commissioner his decisions evinced the most 
painstaking and thorough study of the cases. 

In 1871 he was appointed a member of the Civil Ser- 
vice Sub-Commission of the Interior Department. He 
exercised a controlling infiuence in carrying into effect 
reforms in the appointments and promotions in the ex- 
ecutive departments in Washington. He was an excel- 
lent illustration of the possibility open to the youth of- 
America who is possessed with an indomitable will, 
patience and intellectual ability. 



AMEEICAN INSTITUTE OF ELECTEICAL ENGINEERS. 

The annual business meeting of the Institute was 
held on May 18, at 13 West Thirty-first Street, New 
York City, and was called to order by President Dun- 
can at 4 P. M. The counting of the ballots by Mr. 
Hamilton and Dr. Pupin, who were appointed tellers, 
resulted in the announcement of the election of the 
council ticket as follows : 

For President, Dr. Francis B. Crocker, of New York 
City; for Vice Presidents, Dr. A. E. Kennelly, of Phila- 
delphia, Pa., Mr. Chas. S. Bradley, of New York City, 
Prof. Dugald C. Jackson, of Madison, Wis. 

The announcement by the tellers of the election of 
Dr. Crocker was greeted with hearty applause, and the 
President-elect was escorted to the chair and briefiy 
acknowledged his appreciation of the honor bestowed 
upon him. 

The report of the committee on a new design for the 
Institute badge, which had been referred to this meet- 
ing by the Executive Committee, was taken up and 
thoroughly discussed, resulting finally in the adoption 
of the new design recommended by the committee. 
Arrangements for the withdrawal of the old design and 
substitution of the new one will be made at an early 
date. 

The paper on "The Synchronograph," presented 
April 21 by Dr. Crehore and Lieut. Squier, was then 



taken up for discussion. Mr. F. W. Jones opened 
the discussion, which was participated in by Dr. Ken- 
nelly and Mr. Delany. A paper on " The Application 
of Hyperbolic Analysis to the Discharge of a Condenser " 
was presented by Dr. Macfarlane. Owing to lack of time, 
discussion was postponed until the general meeting 
July 36. 

A 7 P. M. the meeting adjourned and the members 
reassembled at the "Arena," 41 West Thirty-first 
Street, where arrangements had been made for the 
annual dinner under the direction of Mr. Herbert 
Laws Webb, chairman of the Committee on Papers 
and Meetings, and Mr. T. C. Martin. Although a sud- 
den increase of about fifty per cent in the number of 
guests necessitated the laying of ninety-three covers, 
the overflow was provided for, and the event passed off 
pleasantly under the skillful guidance of Toastmaster 
Martin. Toasts were responded to by Dr. F. B. Crocker, 
Mr. F. W. Jones, Dr. M. I. Pupin, Dr. C. E. Emery. 
Dr A. E. Kennelly, Mr. Ralph W. Pope, Mr. J. W. Lieb, 
Jr., Mr. Herbert Laws Webb, Mr. Nelson W. Perry and 
Mr. Joseph Sachs. 

The exercises were interspersed with instrumental 
and vocal music by Mr. George Hall Guy and Mr. 
Charles McL. Paine. Mr. Guy played a waltz of his 
own composition, which he dedicated to the American 
Institute of Electrical Engineers. 



SUNDAY FEEDING. 
Under the heading of the " Sunday Penalty of Irregu- 
lar Feeding" the Medical Record points out that in our 
progress from barbarism we have evolved a people with 
whom regularity in eating is absolutely necessary to 
good health. As a result of this artificial existence, the 
secretions are poured out and ready for action with 
the monotony of clockwork. If this custom is ne- 
glected, the violator not only suffers bodily discomfort, 
but an actual injury is done to the digestive apparatus 
which has been so educated that it requires a definite 
amount of exercise and positive promptness in feeding 
that requirement. The stomach having poured out 
its secretions, as customary, waits only a short time 
before allowing them to be absorbed without the 
accompanying nutrition which goes to the formation 
of more secretions. After a few such experiences, the 
secretions become less in amount and activity, and 
indigestion ensues. Dyspeptics are ordered to eat 
at infiexibly regular intervals. Normal stomachs are by 
no means many, yet this rule, so imperative to sufferers, 
is regularly disregarded by the well. Once a week, the 
three regular daily meals are replaced by late rising 
and abstinence, followed by gluttony. The gastric 
juices know nothing of a seventh day of " rest," and 
the result is discomfort, stupidity and loss of appetite 
on Monday. 



ST. FETEESBUEG-FEKIN EAIL EOUTE. 
The British Trade Journal says : " Speculations are 
being made as to the effect of railway communication 
between St. Petersburg and Pekin. It is pointed out 
that when such a line of railway is in working order 
St. Petersburg would be only five days and London only 
eight days from the Chinese capital. It is asked, what 
would be the effect upon British trade with China ? 
That all depends upon the cost of sea as compared with 
railway carriage. Estimating the railway rates at the low 
average of seven miles for Id., which prevails to a large 
extent in the United States, the cost of sending 
goods from St. Petersburg to Pekin at the same rate 
would mean a total charge of about 50s. per ton — a 
figure which does not compare favorably with the 
present rates of transport by sea, so that the Russo- 
Chinese line would not have much effect upon the trade 
between British ports and Hong-Kong. Yet if Russia 
develops her manufacturing enterprises, it would ultim- 
ately lead to severe competition. In the event of such 
a Russian state line carrying goods to China at a 
nominal rate, we would find our trade with Chinese 
ports being affected in the same way by low railway 
rates as our trade with southeastern Europe, where the 
Germans and Anstrians are able to send goods very 
cheaply compared with the cost of sea carriage from 
London." 



JUDGE GREELEY, ASSISTANT COMMISSIONER OF 

PATENTS. 
We are pleased to note that Judge Greeley, heretofore 
one of the Examiners in Chief at the United States Pat- 
ent Office, in Washington, has been made Assistant 
Commissioner of Patents, Examiner Steward succeed- 
ing Judge Greeley in the Board of Examiners. It will 
be remembered that Judge Greeley was one of the 
judges to pass on the Scientific American prize 
essay contest, for our fiftieth anniversary number, last 
year. Judge Greeley is a graduate of Dartmouth Col- 
lege, and a lawyer by profession. He entered the Pat- 
ent Office as a fourth assistant examiner in 1884. He 
has served in the practical work of the office in many 
divisions, and has had under his own personal consid- 
eration and examination nearly every important art 
represented in the Patent Office. The promotion is 
eminently proper and well deserved. 
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Tlie Congressional Library. 

The National Congressional Library was established 
in 1800, but during the war with England was de- 
stroyed, together with the capitol, in 1814. Many docu- 
ments destroyed then it has been impossible to replace. 
Part of them, however, were duplicated in the library 



MAKINQ SPAGHETTI. 

Every country and nation has certain prepared foods 
that are distinctly peculiar to that place or people. 
These are often the standard articles of nourishment, 
and frequently combine the elements of nutrition with 
ine.xpensiveness, so that they serve as general and per- 
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MANUFACTURE OF SPAGHETTI -KNEADING THE DOUGH. 



if Thomas Jefferson, which was purchased by Con- 
gress, and consisted of 7,000 volumes. The library had 
grown to 55,000 volumes in 1851, when by an accidental 
fire it was reduced to 30,000 volumes. The next year 
Congress appropriated |75,000 to replenish it. Since 
that time it has grown steadily. The library proper 
occupies the entire western projection of the capitol 
building. The new and recently built separate struc- 
ture will afford room for the natural expansion 
and give more opportunity for classification and 
arrangement. The growth of the library has been due 
in part to the liberal Congressional appropriations, 
averaging in the last ten years $11,000 per annum, but 
more to the results of the Copyright Act and the con- 
solidation with the library of the Smithsonian Institu- 
tion. The largest private donation to th3 National 
Library has been that of Dr. Joseph M. Toner, of 
Washington, who, in 1882, presented his private library 
of over 27,000 volumes. According to the regulations 
of the copyright laws, each work copyrighted in the 
United States must be deposited in the Library. This 
part of the law went into effect in 1870, when the Patent 
Office library was deposited in the National Library, 
says Self-Culture. The National Library is distinct 
from the libraries of the Senate and House of 
Representati ves. 
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Tlie Completion of tlie Boston Subway. 

The first trolley car ran through the completed part 
of the Subway on May 13 to test the roadbed and 
the rails. Tlie trip was uneventful, everything being 
in excellent working order. A force of over 200 men is 
now employed in laying tracks and making electrical 
connections. It is expected that Sections 1 and 2 will 
be open for public travel Bunker Hill Day, June 17. 



haps entire su.stenance, especially among the poorer 
Classes 

Makmg spaghetti or macaroni is an especially Italian 
industry ; and this food is consumed by that nation in 
such quantitii^s as to easily class it as their standard 
edible. It is also eaten largely by other than Italiims, 
and is made in different ways by Americans and other 
manufacturers. It is commonly used in much of the 
modern cookery. 

As a nutritive element, it is most wholesome and sim- 
ple, some particular kinds having more nourishing in- 
gredients than others. The American product some- 
times contains albuminous matters as well as the com- 
mon wheat flour, and is known as egg macaroni, etc. 

But the Italian make is composed of only coarse 
wheat flour and water stirred thoroughly together. 
Sometimes different grades of wheat flour are used, 
either coai-ser or finer, but this depends wholly upon 
the manufacturer and the particular form to be made. 

Macaroni is easily prepared for cooking, though dif- 
ferent methods are employed to cook and serve it. Per- 
haps it may be accredited the Italians that their mode 
is the one to secure an epicure's approbation,, but most 
of the many preparations furnish relishable food. 

The names spaghetti, macaroni, mezzani, etc., are 
but terms for the different sizes and forms that this sub- 
stance is made into by machinerj'. 

Macaroni is the common pipe stem sized preparation, 
and is most extensively used. Spaghetti is finer and 
solid, about the size of an ordinary string. Whether its 
small size gives it any advantage in eating qualities 
over the coarser macaroni is a matter of personal 
opinion. Other varieties are cut in small bits about a 
half inch long for soups, stews, etc., and some various 
lengths, fluted lengthwise and quite curly. 




As an article of commerce it has a considerable im- 
portance, being sent from the manufactories in Ameri- 
ca to many other countries, as well as supplying the 
consumers in this country. 

A large supply of Italian spaghetti and macaroni in 
America is made in Boston. The manufactory is lo- 
cated in the Italian quarter of that city. It is a three- 
storied wooden structure, each story being utilized for 
different processes in the manufacture. The lower 
floor has all the machinery that moulds into form the 
raw masses of dough, while the two upper floors are de- 
voted to drying, packing and assorting. A large wooden 
trough, capable of holding a great quantity of flour, 
is in a small ante-room. 

The flour is poured into this trough, in as large a 
quantity as is desired for one batch of dough. This is 
mixed thoroughly with water, and stirred about by a 
man, who uses a wooden paddle, or, if necessary, he is 
not over-scrupulous about the use of his hands as mix- 
ing implements. The flour and water is stirred about 
until the whole mass becomes a batch of heavy, tough 
dough, and cannot be longer stirred by the hands. 
This mass is then separated into several pieces and 
taken to a low, wooden, table-like stand, upon which it 
is spread. Suspended over this stand is a greatwooden 
beam, hinged and pivoted at one end by fitting into 
a cup-like iron socket, and hung partly by a stout rope. 

The other end extends over the table, quite a dis- 
tance (about 10 feet), and is rounded and tapers some- 
what. The part of the beam that is immediately over 
the table is wedge-shaped on its under side. When 
not in use it is hung out of reach, so as not to interfere 
with the workmen; but when the dough is placed upon 
the stand, it is taken down and extends over the mass. 
Three and often four men seat themselves upon the 
rounded end, and by concerted signal commence to 
hop, carrying with them at each spring the beam upon 
which they are seated. This they continue, not ceasing 
until they describe a semicircle, the beam swinging on 
its pivot and the wedge-shaped part coming down upon 
the dough repeatedly, denting it in long narrow strips. 
Backward and torwiu'd these fellows hop with the beam, 




FBESS FOR MAKING SPAGHETTI AND MACHINE THAT CUTS HALF INCH LENGTHS. 



PREPARING FOR DRYING. 

until at last the dough is chopped into an elastic 
consistency, that is desired for its further use. This 
is the only effectual way of kneading dough when 
in such a mass. When it is at length well kneaded, 
the beam is suspended out of reach, and one of the men 
cuts the lump into blocks about 14 inches square, with 
a large knife. This is then taken to a great machine, 
which converts it into the desired form, either maca- 
roni or spaghetti. This machine has a large upright 
cylinder, and into this is forced a great steel plunger, 
which fits very snugly, pressing whatever may be in 
the cylinder into a most compact mass. 

The dough is placed into this cylinder, and packed 
as solidly as possible, when the machinery is set in mo- 
tion, and slowly the plunger forces its way by means 
of a powerful screw down upon the dough. 

The bottom of the cylinder has a metal plate, per- 
forated and furnished with mandrels. 

As the dough is pressed ever tighter it finally escapes 
through the perforations in the form of macaroni or 
spaghetti. The dough, being moist and tough, does 
not break as it comes out, and when a quantity is in 
the receiving trough, it is cut off by a workman with 
a large knife and carried to a framework over which 
lie bamboo rods, upon which it is hung. The work- 
man separates piece by piece, spreading it the length 
of the rod, and with large shears cuts it evenly at the 
ends. 

This he continues until the cylinder's contents are 
exhausted, and then takes the rods of spaghetti and 
puts them upon racks, at the ceiling of the room, 
where it hangs until ready to be taken upstairs. 

Another maciiine similar to the first, except that the 
cylinder is horizontal, prepares the cut pieces of maca- 
roni. 

A knife, pressing close to the head of the cylinder, 
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revolves by a cogwheel arrangement, cutting the issu- 
ing macaroni evenly and uniformly. This drops into 
a receiving box and is put by a workman upon a 
cloth stretcher to dry. 

When the spaghetti that is hung above is dry 
enough, it is taken down and carried to the second 
floor, where another workman takes it off the bamboo 
rods, and lays it in the same order upon a long cloth 
bottomed stretcher. This he accomplishes by placing 




HUNG ON BAMBOO RODS TO DEY. 

the rod of partially dry spaghetti upon the stretcher 
and then rolling the rod away by pushing at either 
end. 

These stretchers are then piled upon racks one over 
another until ten or more high. 

Here they remain until the spaghetti is thoroughly 
dried, when it is packed in boxes, usually twenty-five 
pounds per box, and at length is sent to the consumers. 
The short variety is taken to the next story, where it 
is spread upon a large canvas and remains until very 
dry, when it is put into barrels and finally reaches its 
market. Emery Leverktt Williams. 

< I » I > 

A MAST AEM FOR ELECTRIC LAMPS. 

The illustration represents a light and strong con- 
struction of an overhanging mast arm or bracket from 
which electric lamps are suspended, one which may be 
readily applied to a post and adjusted to postsof differ- 
ent sizes. It has been patented by Joseph J. Shicklu- 
na, of No. 316 Potomac Avenue, Buffalo, N. Y., and is 
being introduced in Canada by the Shickluna Mast 
Arm Company, of Port Colborne, Ont. Fig.. 1 repre- 
sents the application of the improvement, Fig. 2 being 
a cross section and Fig. 3 a side view of the connection of 
the inner end of the arm with the post. The arm con- 
sists of a pair of forwardly converging members, made 
of gas pipe or tubing, connected at their front ends by 
a head, as shown in Fig. 4, the head also comprising a 
pulley casing in which is an outer guide pulley over 
which passes the cord from which the lamp is sus- 
pended. The side members of the mast arm have at their 
rear ends eyes or bearings which receive pivot pins 
formed on base plates secured to the post by screws or 




otherwise, and in the rear end of one of the members 
is a pulley casing in which is the inner guide pulley 
over which the suspension cord passes, the cord pa,ss- 
ing through the hollow member connecting the two 
pulley casings and thence to the lamp. The side mem- 
bers of the mast arm, at or near their middle, are 
connected by a yoke or bridge, made in two sections, 
adjustable upon each other, whereby the members may 
be somewhat contracted or spread apart at their inner 
ends, as may be desirable in connecting the arm to 
posts of different diameters. Simple means are pro- 
vided for locking the eyes of the side members remov- 
ably on their pivots. A supporting wire or cable sus- 
tains the mast arm in its horizontal position, the wire 
extending outward from a yoke on the post above the 
mast arm to the outer pulley casing. Upon loosening 
the set screws of the several sockets the parts of the 
mast arm can be separated and compactly shipped. 
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The Spoiling of a Horse! 

The following description of the method employed 
by many persons in handling horses, which we find in 
the Journal of Medicine and Science, is not simply 
amusing, hut conveys useful suggestions to all who own 
or have horses to mmage, either in the stable or on 
the road : 

Enter the stable with an appearance of great hurry 
and flurry ; rattle open the sliding doors, and, if there 
are any swinging doors or shutters, throw them back — 
each with a loud " bang I " This will wake the horse 
up, and, if he happens to be a nervous animal, will 
increase the chance of his running away, before the 
day is over, about fifty per cent. 

When you are ready to enter the stall, order the 
horse, in a loud, 
rough voice, to 
" stand over" — at 
the same time 
squeeze in and poke 
your thumb into his 
ribs. Back him out 
with great haste and 
violence, and with 
such a short turn 
that he cannot fail 
to tread on his own 
feet and back his 
hips against the side 
of the stall. Drop 
the halter and go in 
search of the har- 
ness; if the horse 
stirs, grab him and 
yell " Wow ! " — the 
correct stable pro- 
nunciation of 
"Whoa." Adjust 
the back part of the 
harness gingerly, so 
as to give the horse 
the impression that 
you are afraid of 
hnn ; then draw up 
the saddle girth with 

all the quickness and vigor you are capable of. If the 
horse snaps at you for this, throw up your arms and 
jump at his head or strike him in the face. If he 
declines to lower his head for the adjustment of the 
collar, put your arms around his neck and swing down- 
ward with your whole weight — perhaps you can weigh 
it down. Force the bit into his mouth with your 
thumb, and, standing on tiptoe, struggle with him 
until you have succeeded in pulling his ears and fore 
lock into place, and put your finger into his eye. 

If the horse continues manageable, lead him toward 
the carriage with the reins trailing on the ground be- 
hind him. If there is a door you can leave unfastened, 
so that it will slap against him as he passers the door- 
way, do so, and, if he has occasion to step up or down 
a step, be sure you check him up so that he will per- 
form the feat with a series of plunges and stumbles. 
Have the shafts propped up, and as you lead the horse 
under them kick the prop out, thus letting them drop 
on his back. This will accelerate his motions and teach 
him to keep an eye on the carriage, which he will 
henceforth regard as a monster. Run the vehicle down 
onto him and punch the ends of the shafts into his 
thighs, or, if you cannot manage to do that, run one 
of them between his fore legs. Swear, jerk the horse, 
pull the shafts into place, and adjust the lugs. Keep 
yelling at the top of your \-oice, "Wow !" "Back!" 
" Get over 1" etc., to keep the horse awake and show 
that you are master of the situation. Twi.st the traces 
carefully, and leave either one holdback or the shaft 
girth unfastened. If the driver does not get killed 
before he has a chance to discover this arrangement, 
he can get out and alter it. 

If you are gouig to drive, take up the reins and cluck 
to the horse as soon as you put your foot on the car- 
riage step. If he does not start off at once at a gallop, 
jerk him and strike him with a whip ; but, if he is a 
good horse and you have followed the foregoing direc- 
tions carefully, he will probably be only too ready to 



start. In that case jerk him and yell " Wow ! " " Back ! " 
— always say "back " when you say "whoa" — the 
horse will remember the combination and back some- 
body off a precipice some day instead of stopping 
on the brink. Drive him at the top of his speed from 
start to finish, first on one side of the road, then on 
the other, jerking and whipping him continually, and 
yelling from time to time. This will make the horse 
respect you, excite the admiration of the lower classes, 
and endear you to the populace generally. 

If you have occasion to stop on the street, either do 
not tie the horse at all or tie him to something he can 
take with him if he wants to go away. If the weather 
is chilly, it will toughen him to leave him uncovered ; 
but, should you choose to blanket, throw the blanket 
over him so loosely that the first breeze will turn it over 
his head. A cold wind blowing on the chest of a heated 
horse will refresh him greatly, and if he stands in the 
gutter with melted snow and ice water running around 
his heels, so much the better. 

When you return to the stable, let the horse cover 
the last few rods at the top of his speed, and pull him 
up with a loud, triumphant "Wow !" Now don't miss 
a glorious opportunity to try the disposition of the 
animal. Unfasten all the attaching straps but one 
holdback, and start the horse out of the shafts. When 
you see the result, yell like a fiend. The strap that 
remains fastened will first make the shafts punch the 
horse in the stomach. Then pull all the harness off 
his back ; if he does not kick, it is a sign that he is a good 
horse — there is no mustang in hiui. If it is winter and 
the horse nmch heated, either leave him in the stable 
unblanketed or put the blanket on at once and leave 
it on, wet, all night. A draught of cold air, from the 
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opening above the manger to the door behind, blowing 
the whole length of his body, will help to season him 
If it is summer, slop his joints with cold water and 
give him a couple of swallows to drink — a "couple" 
means any number, from two to a hundred. 

If the horse is tired and exhausted, do not forget to 
feed him at once. He might starve to death if you left 
him for an hour. A heavy feed of corn will please him 
greatly, and a generous allowance of corn meal will 
make him look nice and fat — probably before morning. 
A liberal dose of ginger, pepper, or "condition pow- 
ders " will scare away any evil spirits that may be 
hovering about, and make everything all right. 

If the horse is not dead by the next morning, you 
can fix him up at your leisure and thereafter conscien- 
tiously recommend him as " tough :" but should he be 
so unreasonable as to die during the night, you can 
console yourself with the reflection that it was not 
your fault — the animal was constitutionally weak. 



inalllni; SrIentlHc Books Abroad. 

It is hoped, now that the Universal Postal Congress is 
in session at Washington, that measures will be con- 
sidered by it for the raising of the limit of weight upon 
a single book which may be sent through the mails 
to foreign countries. At present the limit of weight 
allowed by national agreement is 2 kilograms (about 4 
pounds 6 ounces). Of course books of a popular nature 
usually come under this weight, but this rule practi- 
cally shuts out a large number of valuable scientific 
books. The cost of producing scientific books is so 
great, and the sale of them is so limited and is attended 
with so man3' diiflculties, that the whole world must be 
looked to for a market, so that it is a hardship to those 
who wish to purchase the same, to have them sent by 
express at large expense. As the law now stands the 
scientific books would appear to be discriminated 
against, but if the limit of weight were raised to 3 kilo- 
gi-ams, most of them could be carried. 
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! 0BI6IN OF LEAS IN THE DKY BOCK, BROOKLYN 
NAVY YARD. 

Recent developments in the investigation of the leak- 
ing dry dock at the Brooklyn Navy Yard have turned 
the attention of the engineers in an entirely new direc 
tion in their search for the exact location of the leak. 
There is now good reason to believe that, whatever 
seepage may be taking place from the old timber basin 
and buried cribs on the northern side of the dock, the 
bulk of the water is passing into the dock beneath 
the apron which extends from the outer sill into the 
entrance channel. This is rendered probable by the 
behavior of the water when the dock was pumped dry 
for examination, and several of the altar timbers on 
the north side were wrenched from their seating by 
the great hydraulic pressure and thrown into the dock. 
The sudden relief thus presented allowed all the water 
behind the altars to empty itself into the dock, and it 
was noticed that not only did the larger leaks on the 
north side stop running, but the streams of water were 
lowered on all sides of the dock at once, thus proving 
that the bulk of the water came from some particular 
quarter in the vicinity of the entrance. 

A diver was sent down to examine the apron on 
the outside of the caisson gate, and he found that a 
hole had been torn open at the outer edge of the apron, 
exposing the underlying bed of concrete, and that a 
large hole had been formed in the bottom mud of the 
channel around the damaged structure. 

By referring to the accompanying diagram it will be 
seen that the dock could not have been damaged in a 
more vital spot. The cut represents a sectional view of 
the entrance to the dock and shows the manner of fin- 
ishing off the structure to a connection with the natural 
mud bottom of the entrance channel. The foundation 
of the apron is somewhat similar to that of the whole 
floor of the dock. It is carried on piles which are 
capped with 13 inch by 12 inch timbers. A solid bed of 
concrete from 3J^ to 5 feet in thickness is worked in 
around the heads of the piles and fin- 
ished off flush with the top of the caps. 
The flooring of the apron consists of two 
layers of 6 by 13 inch timbers laid to 
break joints, the outer edge of the floor 
being flush with the cap of the outer line 
of piles. A wall of 8 by 12 inch sheet 
piling is driven across the entrance in 
snug contact with the edge of the apron, 
each pile being bolted to a 12 by 13 strin- 
ger on top of the apron. 

The construction of the dock was car- 
ried on from the inshore end toward the 
channel, and the apron was built while 
there was yet a couple of hundred feet of 
solid ground between it and the Walla- 
bout channel. The removal of this ma- 
terial was done by a floating steam dredge, 
and it is supposed that, in excavating the 
channel near the apron, the bucket 
caught the edge of the apron, tearing up 
the sheet piling and breaking away a 
portion of the concrete aad the timber 
flooring. The water was now free to enter beneath 
the concrete floor and work its way along the sides of 
the dock. Under the great head of from 26 to 29 feet, 
the pressure upon the structure would be enormous, 
and would easily account for the bursting in of the 
walls on the occasion already referred to. 

If, as is reasonably supposed, this is the cause of the 
leak, the dock can be rendered serviceable for a much 
smaller sum of money than has been named in the 
daily press, even if it should be necessary to go to the 
expense of building a temporary dam across the mouth 
of the entrance channel. 



Americans W bo Toll. 

A bulletin of the eleventh census just furnished shows 
that the total number of people engaged in occupa- 
tions of all kinds in 1890 was 23,735,661 — an increase of 
over 5,000,000 working people in a decade. This whole 
number of working people consists of those ten years old 
and over and makes up over 36 per cent of the entire 
population and almost 47 per cent of all persons ten 
years old and over. Of the whole number of working 
people, the females form 1722 per cent. 

Divided by classes, the working people of the coun- 
try are as follows Agriculture, fisheries and mining, 
9,031,336; professional, 944,333; domestic and personal 
service, 4,360,577; trade and transportation, 336,133; 
manufacturing and mechanical industries, 5,091,293. 
The domestic and personal service includes hotel- 
keepers, soldiers, sailors, and marines, laborers, barbers, 
detectives, etc. The first named class is a 10-year gain 
of over 1,000,000, or of almost 3,000,000 for a score of 
years. 

Considerably more than four-fifths of the illiterate 
male population of the country and over one- 
fourth of the illiterate female population are working. 
Over 59 per cent of the working men are married, 
over 37 per cent single, over 3 per cent widowed 
and one-quarter of 1 per cent divorced. Of all 
foreign whites at work here, 14 per cent of the males 
and 13 per cent of the females cannot speak English. 
Of this S}4 per cent employed in domestic and personal 
service, cannot speak English, and almost 5 per cent 
in the manufacturing and mechanical industries. 
Manufacturing and mechanics embrace the largest 
number of females who cannot speak English — over 
4 per cent — with domestic service a close second. 

In manufacturing and mechanics, the carpenters 
and joiners number 611,482 and make up the greatest 
element, with dressmakers and milliners following, 
with 499,690. There are a little over 1,000,000 book- 
keepers, clerks and salesmen, 690,658 merchants and 
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will a man feel as comfortable in the bedroom as in 
the drawing room, but even more comfortable. He 
will neither gasp, nor choke, nor cough, but will go to 
sleep with ease and comfort." Common sense teaches 
some people all this. But to those who have no special 
regard for common sense Science tells the same tale, 
and she speaks with a voice whose authority not even 
the most learned will question. — Hospital. 




SECTIONAL VIEW OF AFEON AT ENTRANCE TO BOCK NO. 3. 

Dotted lines show damaged portion of apron and liole washed out in mud bottom. 



Xlie New Supplement Catalogue. 

The publishers of the Scientific American an- 
nounce they have now ready for distribution an en- 
tirely new catalogue of valuable papers of the Scien- 
tific American Supplement. There has been no 
catalogue of the Supplement since 1891. Since that 
time so many important papers have been published 
that the need of a new catalogue was urgent. The 
present catalogue includes all of the most important 
papers from 1876 to date. Many subjects of the ut- 
most importance have been published in the Supple- 
ment which have not as yet any literature in book 
form. This renders the back numbers of the Supple- 
ment particularly desirable to the technical library. 
The very latest discoveries, -such as acetylene gas, 
argon, helium. Roentgen rays, etc., are fully treated. 
The catalogue now includes about 13,000 entries and 
consists of 48 pages. 

As the Supplements are kept in print at a consid- 
erable expense, it is to be hoped our readers will not 
hesitate to purchase a series of Supplements when 
they desire information, as the cost is very low. The 
catalogue is sent free to anyone on request. 



dealers, 5.281 agricultural laborers, 349,953 miners, and 
only a little over 60,000 fishermen and oystermen. 

Professors and teachers aggregating 347,344 form the 
most numerous of the professional classes. Physicians 
and surgeons, with 104,805, come next, then lawyers, 
89,630; clergymen, 86,303 ; government officials, 70,664 ; 
musicians, etc., 62,155 ; engineers and surveyors, 42,339 ; 
artists and art teachers, 22,490 ; journalists, 21,849 ; and 
actors, 9,728. 



< ' ■ I ^ 



It is reported that Dr. Nansen has purchased a yacht 
with auxiliary steam power for use in scientific re- 
searches during the summer. The yacht is of 37 tons 
measurement and will sail shortly for Norway. 



Tlie Air of Bedrooms. 

When there is too much water in the atmosphere, 
the person who breathes it is to a certain limited ex- 
tent deprived of his due supply of oxygen, and an 
elementary beginning of suffocation is perceived in 
his chest, says the Hospital. Most middle-aged and 
all old persons have felt this ; and all persons also who 
have weak hearts or impaired lungs. Now the air of 
bedrooms is exceedingly liable to be overcharged with 
watery vapor. The most obvious reasons for this 
are that many bedrooms are never warmed with fires, 
and that their windows are often left open all day 
until dusk, and sometimes even to the very hour of go- 
ing to bed. Let us think of some of the consequences 
of going to bed in very damp air. A delicate or an aged 
person leaves a warm drawing room, say, at half past 
eleven, a drawing room in which there was a tempera- 
ture of 68 degrees ; he enters a cold, damp bedrooju, say 
at a temperature of 38 degrees. The air in the drawing 
room was dry, perhaps a little too dry. The air in the 
bedroom is saturated with cold, watery vapor. The 
person we are thinking of, so soon as he enters the 
bedroom, chokes and gasps and coughs for half an 
hour at least, and sometimes brings on such an attack 
of asthma, or as he calls it " stuffiness " of the chest, 
that he can hardly breathe at all. He may even lose 
his night's sleep, and be ill for some days after 
such an exposure. Now, common sense says, " Make 
an eflfort to bring the atmosphere of the bedroom 
nearer in point both of dryness and warmth to the 
atmosphere of the drawing room ; and then not only 



Livingstone's Grave at Old Cbltambo. 

Mr. Poulett Weatherley, an Englishman who has 
been for several years traveling in a leisurely manner 
in Central Africa, has recently explored Lake Bang- 
weolo, and afterward visited Old Chitambo, where 
Livingstone's heart was buried. In a letter written to 
a friend at Zomba and published in the British Central 
Africa Gazette, Mr. Weatherley says : " I send you 
some leaves from a long way off — i. e., Livingstone's 
tree at Old Chitambo. After Circumnavigating the 
lake I thought it a pity to leave the district without 
seeing Chitambo, so I trudged around the south of 
Bangweolo to the spot, crossing the Luapula about 
ten miles below Katapa, at a place called Kafufwe, 
where Glave crossed. From that point to the Mpundu 
tree I traveled his track. Neither the chief Chitambo 
nor the village of that name of Livingstone's day now 
exists. Chitambo, the late chief, lies on the south 
side of and under the same tree as Livingstone's heart, 
which is buried to the north of it. The village has 
been removed about ten miles to the west. The 
solitude of the spot is rather depressing, and I was 
rather glad to get away. The idea that the whole 
country to the south of the lake is nothing but a vast 
swamp is incorrect. There is certainly plenty of swamp, 
but also miles and miles of beautifully wooded country. 
Game there is but little of, as far as antelopes are con- 
cerned, the rinderpest having killed off nearly all. 
Elephants come out of the swamp during the rains, 
but when they come I hope to be elsewhere. I com- 
mence my return journey, via Mshota's, 
the day after to-morrow. I have taken 
photographs of the tree at Old Chitambo 
and one of the inscription. It is a thou- 
sand pities that some attempt is not 
made by people at home, who are inter- 
ested in Livingstone and his work in 
Africa, to prevent the exact spot where 
he died from being hopelessly lost sight 
of, as it will be in a very few years. When 
the poor old Mpundu tree falls through 
fire and decay — it is now fast becoming a 
mere shell — after having kept guard so 
faithfully all these years — a quarter of a 
century now — there is nothing to replace 
it. Nothing could possibly be more ap- 
propriate than the simple rugged tree 
standing over the spot — no monument 
could be more inexpressibly solemn — but 
unfortunately it cannot last for ever. 
The Mpundu must go, and with it, unless 
prompt steps be taken, goes the knowl- 
edge of the site of Livingstone's last halt- 
To me his grave in the Abbey is nothing 

The stream, 
is the 
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ing place. 

to the Mpundu tree at Old Chitambo. 

on the right bank of which Livingstone died, 

Luwe." 

■»«»»» 

Tbe Uses of Fruit. 
Of all the classes of Nature's edible productions, that 
of fruit is most pleasing to the senses. That fruit 
alone will not sustain life for a prolonged period is 
true, but that the organic salts and acids of fruit are 
necessary to the maintenance of perfect health is equally 
correct. Prof. A. R. Elliot (Dietetic and Hygienic 
Gazette, November) summarizes the uses of fruit as 
follows : 

1. To furnish variety to the diet. 

2. To relieve thirst and introduce water into the 
system. 

3. To furnish nutriment. 

4. To supply organic salts essential to proper nutri- 
tion. 

5. To stimulate the kidneys, increase the flow of 
urine and lower its acidity. 

6. To act as laxatives. 

7. To stimulate and improve appetite and digestion. 

8. To act as antiscorbutics. 

Concerning the mode of preparation, ripe fruits as a 
rule do not need to be cooked, and are much more 
palatable and equally nutritious in the uncooked state. 
The proper time to eat fruit is either at the beginning 
of the meal or between meals, when they aid digestion 
and exert the greater laxative effect. Taken at the 
completion of a meal, they dilute the gastric juice and 
tend to embarrass digestion. 



Mr. H. Wilde, president of the Manchester Scientiflc 
and Literary Society, has given the Paris Academy of 
Sciences the sum of |27,000, to be used in giving an 
annual prize of $800, for a discovery or publication in 
physical science, the prize to be international. Mr. 
Wilde states that this gift is made as a return for the 
benefit which he has derived from French science. 
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(Slocrespondence. 



American Locomotives. 

To the Editor of the Scientific American : 

The valuable series of articles which has appeared in 
the columns of the Supplemknt is of very great in- 
terest to historians upon the English side of the At- 
lantic, and it also proves beyond all question the vast 
importance of the collection which was made at the 
Chicago exhibition of 1893. 

In the course of my investigations I have ascertained 
that in the early days of American railroads, that is 
between 1828 and 1837, a large number of engines were 
sent out from England, as follows : By R. Stephenson 
& Company, 39 locomotives ; by B. Bury & Company, 
20 locomotives ; by C. Tayleur & Company, 7 locomo- 
tives ; by Rothwell & Company, 7 locomotive ; total, 73 
locomotives. 

In addition to these, there is reason to believe that 
about fifteen others were sent, of which the full de- 
tails cannot be traced in England, but of which some 
details were at the Chicago exhibition. 

The articles in your columns have very clearly 
proved that the leading bogie or truck was used by 
Jervis in 1832, a year before the Davy Crockett was 
sent from England ; they also prove that the link mo- 
tion was first invented in America. In conclusion, 
allow me to express the hope that the interesting series 
of articles may be issued by you in a handy book form. 

Clement E. Stretton. 

Leicester, Eng., May 11. 

[The articles referred to by Mr. Stretton, the well 
known English locomotive authority and author of the 
"Locomotive and its Development," are those which 
have been published in Supplement, Nos. 1112, 1113, 
1114, from the pen of Mr. Herbert T. Walker.] 



Coal Tar for Roofs. 

To the Editor of the Scientific American : 

E. J. B., 7144, Notes and Queries, desires to know how 
to prepare coal tar for roofing paint. I have used it 
for roofing for years and find it very durable. 

I buy second grade resin oil in preference to any- 
thing else to thin it, so that it can be easily worked. 

This oil can be bought of the maker in this city at 
fifteen cents per gallon in barrels. Smaller quantities 
same price, if you find your own package. I hire any 
handy man, give him a stiff corn broom, and he will 
put it on a great deal faster and rub it in better than 
with a paint brush. Charles R. Webb. 

Philadelphia. 



National Debts of the World. 

It is a well-known paradox that a country cannot 
be prosperous without a certain amount of national 
debt, This may be disputed, but it is certain that 
hardly a civilized nation is to be found to-day without 
the burden of national debt. The Handels-Zeitung, 
New York, compiled some interesting statistics on tlie 
subject, from which the Literary Digest quotes the 
following: 

" The total national debt of the world is now |29,000,- 
000,000, while in 1875 it was $23,750,000,000. France 
has the distinction of leading the world in this regard 
with a debt of $6,000,000,000, followed by Great Britain 
with $3,300,000,000. The third on the list is Austria- 
Hungary with $3,030,000,000, while Russia is fourth 
with $2,875,000,000 and Italy fifth with $2,530,000,000. 
Spain comes next, with $1,395,000,000, and the United 
States is seventh with $996,141,952. Germany has a 
debt of only $420,000,000. 

" Spain owes comparatively the largest sum to for- 
eigners, while in France the great bulk of the papers 
are in possession of the Frenchmen themselves. But 
nearly every other nation is indebted for enormous 
amounts to its own subjects. France takes the lead 
as a lending people on account of the good financial 
standing and the saving propensities of its people. 
The example of France seems to confirm the proposition 
that a national debt is a good thing for the prosperity 
of a people, for in that country the national debt and 
the general prosperity of the populace have steadily 
advanced in recent decades in equal proportions. 

" The growth of national debts can be seen from 
the following table, in which the figures for twenty years 
ago are given in the first column, those for to-day in 
the second column : 

France $4,500,ro0,0fl0 $6,000,000,000 

England 3,900,000,000 3,300,000,000 

Austria-Hungary 1,750,000,000 3,000,000,000 

Russia 1,700,000,000 2,875,000,(K)0 

Italy 1,950,000,000 2,«30,000,000 

United States 2,220.000,000 996.141.952 

Spain 1;375,000,000 1.395,000,0(» 

Germany 1,000,000.000 420,000.000 

Australasia 230,000,000 1,200,000,000 

Turl;ey 675,000.000 900,000,000 

Portugal »45,000,000 765,000,000 

India 660.000,000 6a5,000,000 

B:azil 475,000,000 590.000,000 

Egypt 375,000,000 530,000,000 

"Rather remarkable is the increase of debt in Aus- 
tralasia, especially over against the repeated statement 
of Great Britain that its loyal colonies enjoy a higher 



degree of prosperity than do those that have become 
independent. Japan and the Argentine Republic be- 
long to the states that have in recent years been con- 
tracting debts on a large scale, the former now having 
$235,000,000 and the latter $370,000,000. Borrowers on 
a somewhat smaller scale are Belgium, with a debt of 
$445,000,000, Holland with $460,000,000, Canada with 
$255,000,000, an increase of $100,000,000 since 1875. 
The total debt of Great Britain, including the colonies, 
is $5,485,000,000, almost equal to the debt of France. 
"One reason for the enormous increase of national 
debts is probably the fact that money is now much 
cheaper than it was twenty years ago. At present the 
total sum of interest to be paid on national debts is 
$1,115,000,000, while twenty years ago it was $1,000,000,- 
000, although the total debtat that time was $5,000,000,- 
000 less than it is at present. In 1875 Spain and Mexico 
paid as high as 15 and 18 per cent interest. Although 
the national debt of France is so enormous, yet it pays 
comparatively the smallest amount of interest money, 
namely $185,000,000, while Great Britain pays annually 
$125,000,000; Russia, $120,000,000; Italy, $117,000,000; 
Spain, $56,000,000 ; Austria-Hungary as much as $186,- 
000,000. The latter country, accordingly, pays more in- 
terest than France, although the French debt is twice as 
large as that of the Austrian empire. It is interesting 
to note that each inhabitant of France umst, on the 
average, pay each year $4.75 interest on the national 
debt; each Russian, $1.20; each Englishman, $3.15 ; 
each Austrian, $7.50; each Italian, $3.80; each Span- 
iard, $3.25 ; each American, 42 cents; and each German, 
33 cents." 



Recent Patent and Trade Mark Decisions. 

Davis V. Chesapeake & P. Telegraph Company (U. S. 
C. C, Md.), 77 Fed., 895. 

Implied License. — The patentee of a telephone de- 
vice who sells out to a company of which he is a stock- 
holder, a telephone excliange in which his device is 
used, thereby impliedly licenses the device in use at 
the time of sale, but no other such devices. 

Electric Switch Pin.— The Watts patent. No. 223,969, 
for an electric switch pin, so constructed as to retain it- 
self exactly in the switch board, as against any liabili- 
ty to be displaced by jars or jolts, has been held valid 
and construed. 

New York Filter Manufacturing Company v. Niagara 
Falls Waterworks Company (U. S. C. C, N. Y.), 
87 Fed., 900. 
Infringement of Method of Filtration. — The Hyatt 
patent. No. 293,740, for a method of purifying water by 
introducing into it a coagulant simultaneous with its 
passage through the filter, thereby avoiding the settling 
basins of the prior art and making the process continu- 
ous, has been, on motion for preliminary injunction, 
construed and held infringed by a process in which the 
water is passed by a continuous flow through tanks be- 
fore entering the filter, such tanks not performing the 
function of settling tanks. 

Roemer v. Peddle (U. S. C. C. A., 3d Cir.), 78 Fed., 117. 
Satchel Handles.— The Roemer patent. No. 314,724, 
for the combination of a strap and metal plates ar- 
ranged on opposite sides, with the edges of the strap 
projecting beyond the plates and a covering secured to 
such edges to make satchel handles, has been limited 
to the precise device shown, and held not to be in- 
fringed by a handle having only one metal plate. 

Green v. American Soda Fountain Company (U. S. C. 
C. A., 3d Cir.), 78 Fed., 119. 
Soda Fountains.— The Witting patent. No. 414,272, 
has been held to be invalid as to the second claim for 
want of invention over the Adami and Lippincott ap- 
paratus. It was a mere matter of mechanical choice 
with Witting whether to make a lift or drop door to his 
case. He adopted the door as Adami had done and 
journaled the key as Lippincott had done, so that he 
produced no new result and no new and improved 
means for obtaining an old result. 

Robbins v. Illinois Watch Company (U. S. C. C, 111.), 
78 Fed., 124. 
Proof of Profits. — The profits of an infringer, where 
its books show none, cannot be established by proving 
the profits made by another manufacturer of the same 
kind of article and of the same grade, and if there is no 
other proof in the case, no decree for profits can be 
made. Where no profits have been made on sales, it is 
needless to attempt to apportion the profits arising 
from the part of the device manufactured that was 
covered by the patent. An infringer is under no obli- 
gation to the patent owner to so use the patented device 
or to so manage his infringing business as to make a 

profJt. 
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Accident on tlie Tlilrd Rail Route. 

By the dropping of the brake bar of a freight car of 
the new Third Rail branch of the N. Y., N. H. & H. 
RR., on May 15, the switchboard at the Berlin, Connec- 
ticut, power houses was burned out, causing a loss of 
one thousand dollars, delaying probably for a week 
the opening of the Third Rail route between New Brit- 
ain and Hartford. 



Science Notes. 

It is said that the inhabitants of the Andaman Islands 
are the smallest race of people in the world. The 
average height of a full grown Andaman is less than 
four feet. The anthropological experts who visited 
them found that but few weighed over seventy-five 
pounds. 

Matthew Carey Lea, who died on March 15, made 
many chemical researches, especially those relating to 
the chemistry of photography and to the action 
of light and other forms of energy upon silver salts. 
His most remarkable discovery was made in 1889, that 
silver was capable of existing in the three allotropic 
states. 

Prince Luigi Amadeo of Savoy, Duke of Abbruzzi 
and nephew of King Humbert, is on his way to the 
United States, from whence he will go to Alaska and 
make an attempt to ascend Mt. St. Ellas. The party 
will take a steamer at Tacoma for Yakutat Bay, which 
it is proposed to reach about June 25. The party by 
boat and sleigh will then cross the glaciers and moun- 
tains to the foot of Mt. St. Ellas. 

The two lenses for the Yerkes telescope in the Yerkes 
Observatory, at Williams Bay, Wis., were shipped on 
May 17, from the works of Professor Alvan G. Clark, 
at Cambridge, Mass. These disks are the largest ever 
made. A parlor car especially fitted up for the purpose 
was used in shipment. Guards were stationed at each 
door of the car and Professor Clark and his foreman 
took turns in watching the lenses. 

M. Alphonse Berget has recently described a very in- 
teresting physical experiment for studying the expan- 
sion of liquids by means of photography. Two bal- 
ances of equal sensibility with their planes of oscilla- 
tions at right angles carry two weight thermometers; one 
containing the liquid under examination and the other 
mercury. A ray of light is deflected from two mirrors, 
one on each beam ; this records on a sensitive plate a 
curve analogous to Lissajous' figures. This curve is the 
graphical representation of the expansion of the liquid. 

The will of the late Professor Edward D. Cope, after 
making ample provision for his family, gives his collec- 
tions for the benefit of science. His collections are given 
to the University of Pennsylvania, the Cincinnati 
Museum of Natural History, the American Museuui 
of Natural History, the Philadelphia Academy of 
Natural Sciences. Certain of his collections are to be 
sold, and the available amount, estimated to be $40,000, 
is to be given to the Academy of Natural Sciences of 
Philadelphia, as an endowment for a professorship or 
curatorship of vertebrate paleontology. 

At a recent meeting of the Paris Academy of Sciences 
M. Lacroix stated that recently in demolishing the old 
convent of the Place Royale, two old lead coffins were 
found bearing the date 1630. On opening one of the 
coffins the skeleton within was found to be partially 
wasted away and covered with crystals of hydrated 
bicalcic phosphate. The crystals were specially in 
evidence in the skull. They had evidently been pro- 
duced by the action of the products of the decomposi- 
tion of the body upon the calcium carbonate in the 
bones. The brain seems to have had an especial active 
part in this mineralization. The lead coffin had been 
very carefully sealed up, so that there could have been 
no action from the outside. 

F. Mylius, F. Foerster, and G. Schoene, of the Phy- 
sikalischtechnische Reichsanstalt, in Charlottenburg, 
Germany, have ascertained that ordinary steel contains 
iron carbide, F«C. This compound contains 6 63 per 
cent of carbon and is similar to iron in appearance and 
in regard to magnetic properties ; it differs from iron 
particularly by its great brittleness. So far the carbide 
has been found only in crystalline structure in manu- 
factured steel, but it is known that some meteorites 
contain iron carbide in the form of crystals. Iron car- 
bide is dissociated by heat, and reacts with iron at a 
bright red heat. Tempered steel contains no iron car- 
bide, or only a very small amount of it. — Prometheus. 

Some interesting experiments have recently been car- 
ried out by Professor W. Ritter on the oscillations of a 
tower in Zurich produced by the ringing of bells, says 
the Engineer. The tower, which is 39J^ meters high, 
contains five bells, ranging in weight from 425 to 3430 
kilo., and it is remarkable that the light bells pro- 
duced greater oscillations of the tower than the heavy 
ones. The horizontal oscillations were elliptical in 
shape and variable in size, those produced by a bell of 
705 kilo., which was swung fifty-three times per minute, 
being at a maximum of 36 mm. long and 2'4 mm. wide, 
the longest axis being in the direction of the movement 
of the bell. When the five bells were rung at once, 
the ellipse had a maximum major axis of 58 luiu. and 
a minor axis of 44 mm. The bells were swung from 
forty-three to fifty-seven times per minute, while the 
tower oscillated quite uniformly 160 times per minute. 
It was shown thatthe oscillations were feltat any point 
in the tower below the bells, and that the amount of 
movement was proportional to the height above the 
ground. According to the principle of the conservation 
of center of gravity, the tower tends to move in the op- 
posite direction to tliat of the bell, and this movement 
.increases until the resistance of the masonry produces 
equilibrium with the impulsive forces. 
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THE GKEAT RAILWAY STATION AT BOMBAY, 
INDIA. 

The city of Bombay has the grandest railway station 
in the world, and it is the finest modern architectural 
work in India. It is known as the Victoria Terminus. 
It is the terminus and executive offices of the great 
Indian Peninsula Railway. The architect was Mr. F. 
W. Stevens, M.I.C.E. 

We present an engraving of the facade of this inter- 
esting building, which was brought prominently into 
notice during the exodus from the city caused by the 
bubonic plague. The principal or west front forms 
three sides of the square, the courtyard between the 
center building and the wings being 180 by 104 feet. 
The total length of the principal elevation is 1,500 feet. 
The building is Venetian Gothic, with Oriental modi 
fications. Tlie principal feature of the edifice is the 
large central octagonal dome of cut stone masonry, 
which gives a very fine effect and may be seen from 
any part of the city. 

The figure crowning the apex of the dome is a stone 
statue of Progress. Each of the principal gables is 
surmounted by groups representing Engineering, Com- 
merce, Agriculture, Science, Trade, while in front of 



ble affair and reflects great credit upon those who are 
charged with the design and execution of this building. 
The execution of the work occupied ten years, and tiie 
estimated cost is about $17,000,000. Our engraving is 
from a photograph by Bourne & Shepherd, of Bom- 
bay. 

— — ^ I ■ I ^ 

Tliree Curious Plants. 

The Los Angeles Herald states that three of the 
most dangerous of vegetative plants in tiie world are 
the "cannibal tree" of Australia, the "death" or 
"grapple plant" of South Africa, and the " vegetable 
python " of New Zealand. 

The "cannibal tree " grows up in the shape of a 
huge pineapple, and attains a height of eleven feet. 
It has a series of broad, boardlike leaves, growing in a 
fringe at tiie apex, which forcibly brings to mind a 
gigantic Central America agave ; and these boardlike 
leaves, from ten to twelve feet in tiia smaller specimens 
and from fifteen to twenty feet in the larger, hang to 
the ground and are easily strong enough to bear the 
weight of a man of 140 pounds or more. In the ancient 
times this tree was worshiped by the native savages 
under the name of the "devil tree," a part of the in- 



which, pushing themselves througii the canopy above, 
get into the light, and enormously accelerate their 
growth. Now a metamorphosis takes place ! For the 
hitherto soft aerial roots begin to harden and spread 
wider and wider, throwing out side branches, wiiich 
flow into and amalgamate with each other until the 
whole tree trunk is bound in a series of irregular living 
hoops. From this time on it is a struggle of life and 
death between the forest giant and tlie entwining 
clusia. Like an athlete, the tree tries to expand and 
burst its fetters, causing the bark to bulge between 
every interlacing ; but success and freedom are not 
for the captive tree, for the monster clusia has made 
its bands very numerous and wide. Not allowed 
expansion, the tree soon withers and dies, and the 
strangler is soon expanded into a great bush, almost 
as large as the mass of branches and foliage it has 
effaced. It is truly a tragedy in the world of vege- 
tation. 



JTIcntliol (iilorof'urui for Colds. 

Wunsche (Therapeutische Monatshefte) says that 
menthol dissolved in chloroform is the most efficacious 
of all remeilies. A solution of one or two parts of men- 




THE GREAT RAILWAY STATION AT BOMBAY, INDIA. 



the central fagade is a lifesize statue of the Queen- Em- 
press. The building was named on jubilee day in 
honor of tiie Empress of India. A large clock, with 
two illuminated dials ten and one-half feet in diame 
ter, is placed in the south gable of the station roof ; one 
dial in each gable, so tiiat it may be seen from any 
point. In the central gable is another clock, with a 
dial eight and one-half feet in diameter, facing the 
street. The ornamental fiat roofing is decorated in 
accordance with the rest of the building. ' The garden 
in the quadrangle forms one of the prettiest features 
of the building, and it is separated from the road by a 
handsome wrought railing ten feet in height. The 
piers and gates are in the center, the former support- 
ing a lion and tiger and colossal figures representing 
Great Britain and India. The interior of the building 
is lavishly decorated, being fitted up in marble, gran- 
ite and line woods. Ample facilities are afforded for 
passengers while they are waiting for the trains Ex 
cellent restaurants are provided, as well as commodious 
offices for the officials and clerks of the railway. The 
ticket offices are in a hall eighty by seventy feet deep, 
the height of tlie hall being forty feet. 

The sanitary arrangements have received the ut- 
most attention and tlie restaurant is said to be the 
coolest in India. Altoget^ier the station is a remarka- 



teresting ceremony being the sacrifice of one of their 
nuniber to its all too-ready embrace. The victim to 
be sacrificed was driven up the leaves of the tree to 
the apex, and the instant the so-called " pistils" of the 
monster were touched the leaves would fly togetlier 
like a trap, crushing the life out of the intruder. In 
this way the tree would hold its victim until every 
■ particle of flesh would disappear from his bones. 

The "grapple plant" is a prostrate herb, growing in 
South Africa. Its flowers are purple and shaped like 
tlie English foxglove. Its fruit has formidable hooks. 
Which, by clinging to any passer-by, is conveyed to 
situations where its seed may find suitable conditions 
for growth. Sir John Lubbock says it has been known 
to kill lions. 

The "vegetable python," which is known to the na- 
turalist as the clusia or fig, is the strangler of trees. The 
seeds of the clusia, being provided with a pulp and 
very pleasant to the tropical birds which feed thereon, 
are carried from tree to tree and deposited on tiie 
branches. Here germination begins. The leafy stem 
slowly rises, while the roots flow, as it were, down the 
trunk until tlie soil is reached. Here and there they 
branch, changing their course according to the direc- 
tion of any obstructions met with. Meanwhile from 
these rootlets leafy branches have been developed. 



thol in twenty parts of chloroform will not only arrest 
the progress of a cold in its initial stage, but it is also 
an excellent influenza prophylactic. 

From four to six drops of the solution should be 
placed in the hollow of tlie hand, quickly rubbed be- 
tween the hands, the two hands, tightly pressed to- 
gether, placed before the face, and the remedy ener- 
getically inhaled alternately through the nose and 
mouth. It will be immediately noticed that the vola- 
tile parts of the solution thoroughly impregnate the 
mucous membranes of the nose, mouth and throat, and 
even penetrate deep down in the air passages. During 
the first two or three inhalations the sweetish chloro- 
form vapor predominates. After, however, only men- 
thol in attenuated condition is inhaled, odor and feel- 
ing remaining apparent for some time after the inhala- 
tion. As a rule, the first inhalation suffices to cure the 
severest tendency to sneezing, and often to arrest the 
progress of the cold altogether. Two further applica- 
tions of the remedy in the course of the day suffice to 
suppress the attack completely. The first inhalation 
at first slightly increa.ses the flow from the mucous 
membrane of the nose ; afterward, however, this 
symptom diminishes quickly. Pains in the pharynx 
and larynx may be quickly eased and often entirely re- 
lieved by the remedy. — Jled. Age. 
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THE T0N06BAFH. 

BY H. HOLBK^ OK CUKTIP, M.D. 

The illustrations publislied 
herewith show tlie figures 
which are produced by sing- 
ing under a tense rubber 
membrane stretched over an 
inverted bell jar or curved 
tube made of metal. The 
notes of the chromatic scale 
have been reproduced from 
photographs taken from a 
disk of dental rubber dam 
stretched over a tin horn, the 
tonograph, curved to roughly 
represent the external 
meatus or outer tube 
leading to the ear drum. 

Any one may produce 
pictures of the octave 
with its half quarter 
and fractional tones, for 
the membrane, when 
treated properly, be- 
comes far more sensi- 
tive to the exact pitch 
than the human ear. 
The preparation of the 
rubber membrane is the 
only difHcult part of 
making the apparatus, 
lor the membrane must 
be very homogeneous 
and of equal tension. 
The simplest way to 
construct a disk of equal 
tension in all directions 
is to lay a 10 inch square 
of dental rubber dam 
on a smooth surface 
and make a few concen- 
tric circles with a pencil 
around a ten, twenty- 
live, fifty, and one dol- 
lar silver piece i-espect- 
ively. Next we take an 
8 inch round enilroi- 

dery stretcher and pres.s the outside ring over the 
inner, putting the rubber on the frame as one does 
a piece of cloth. The membrane is next pulled in 
all directions to put it on the stretch, care being taken 
to keep tlie pencil circles from losing tlieir shape and 
becoming elliptical. When the membrane is moderately 
stretched, the frame is overhanded with thread oi- 
glued. Tlie diaphragm thus prepared may now be 
taken and pressed down over the funnel shaped end of 
the horn, the funnel being 5 or 6 inches in diameter, 
the horn about 3. By keeping the wooden frame 




PLATE I-TONE PHOTOGEAPHY. 
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HB. PLUNKETT 6BEENE SINGING INTO THE TONOGBAPH. 



MISS PECK SINGING INTO THE TONOGBAPH. 



equally distant from the edge of tlie horn and making 
forcible downward pressure we get a membrane as 
nearly homogeneous in tension as possible, and the 
nearness of the outer pencil circle to the rim will show 
just how lense it i? When the membrane is quite like 
a banjo or dram head, we simply tie a cord around the 
rim of the horn and release the frame, whicli it is best 
to leave as part of the machine for future adjustment. 
The horn then appears as in the picture. If it is in- 
tended to take photographs from the membrane, it 
should then be treated with a fuchsin solution in alco- 



hol and colored a deep red, 
which appears black in the 
photograph. The tonograph 
is tlien ready for use and only 
requires suflicient time to 
ripen for better results, as the 
longer the rubber is allowed 
to stand in tension the more 
homogeneous it becomes and 
the more perfect will be the 
geometrical figures which are 
produced. Rubbing in circu- 
lar sweeps with the finger and 
drumming upon it daily in- 
creases its delicacy and ac- 
ti vity. 

For a given instru 
iiient the ligures are ex- 
actly the same for a 
given tone ; but the fig- 
ures vary for different 
tensions of the mem- 
brane and for different 
diameters of the disk. 
The simplest substance 
to use and best to pho- 
Tograph is a mixture of 
table salt and fine 
emery, a few experi- 
ments being enough to 
sliow how nmch emery 
to add to make the 
cleanest figures. If the 
salt is damp, it must be 
placed in the oven and 
heated to expel the 
moisture. As much salt 
as can be put on a ten 
cent piece is then put 
in the center or sprink- 
led over the rubber 
membrane and a note 
sung in the open end of 
the instrument, when 
at once the beautiful 
figure apjiears which 
is the geometric ex- 
It is more interesting to sing 
short tube or horn into the 
for by this means we 



pressiou of that pitch, 
this note through a 

mouth of the instrument, for by tins means we can 
hold the tonograph level, and more readily see the fig- 
ures produced. In the sauie tonograph different voices 
make the same ligures, but the overtones which model 
the nodal lines make more delicate tracery when sung 
in such a manner that their eilect is not marred by bad 
production. The more beautiful a voice and the more 
perfectly employed with respect to overtone produc- 
tion or harmonic richness, thf more delicate and beau- 
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tlful will be the picture. The picture made on this In- 
strument is as exact as the tuning fork in determining 
pitch, and the pitch of any note may be at once ascer- 
tained by reference to the chart. It was my wish to 
reproduce the intricate picture of d" in altissimo on 
the tonograph, at the demonstration of the Invention 
at tlie Academy of Medicine, in April, but for a moment 
it seemed impossible to get the pitch, as there was no 
fork or piano at hand. I however stated that, possess- 
ing natural pitch, I could strike c" an octave below, 
and verify it by the picture produced on the chart, 
and then by taking the note above give the pitch to 
the boy soprano, Master Witter Peabody, who had 
kindly consented to sing the high notes for me. I did 
this, at once making the beautiful figure c", when tak- 
ing the next note and singing the octave above, Mas- 
ter Peabody immediately duplicated the most intri- 
cate d" in altissimo on the chart in its minutest detail. 
The plates of the chromatic scale are reproduced from 
the photographs without any retouching or disturb- 
ance of the salt. Two of these plates will be seen to be 
duplicates, c " and d ", which are inserted to show the 
differences of the figures as sung by widely differing 
voices. Thus the second plate of c" was sung by a 
very celebrated light soprano, while the heavier lines 
in the first plate of c " (1,034 vibrations of the vocal 
cord.s per second) was sung by an equally celebrated 
prima donna, whose voice is of a more dramatic 
quality. The differences in timbre of the two 
voices are shown in such a way that we can see 
the strength of the overtones and the prepon- 
derance of certain harmonics which go to make 
up the quality of the respective tones — a truly 
visible musical analysis. The plates of d'" 
were sung by a very high soprano and by the 
boy soprano mentioned above. In the second 
plate we see the quality of the male voice in 
the heavier lines and a wider plan of segmenta- 
tion. 

Plate III shows b and c" on the staff, sung by 
a male voice, a well known tenor. There occur 
two or three figures between b' and c", as also 
between many of the notes, showing that there 
are notes in the geometric scale not taken 
into consideration by our musical notation on 
the piano, but which undoubtedly we recog- 
nize on the violin and cello. This subdivision 
of intervals undoubtedly lends the peculiar 
charm to these instruments. 

Plate IV shows the intermediates between c" 
and d". As we descend lower in the scale, the 
figures become simpler, Plate 1 showing a', 
a'jj and b', as sung by a basso. 

The above figures were sung by Madam 
Calv6, Jean de Reszke, Ben Davies, Plancon, 
Plunkett Greene, Ed. de Reszke, Miss Marie 
Donavin and Miss S. K. Peck. From a care- 
ful study of the results with such distinguished 
co-operation, I have arrived at the following 
conclusions : 

A tone, to make a perfect geometric figure, 
must be sung well forward, with no forcing or 
tension, and with absence of shock or breathi- 
ness of tone. In other words, perfect produc- 
tion must be employed to make a harmonious 
figure, in the same way that it must be studied 
to make an agreeable impression upon our ear ; 
and, from the same analogy, may we not reason 
that the little membrane of our ear drum may 
be divided up in the same exquisite arrange- 
ment of nodal lines by audi ble tones, and thus 
communicate to the brain, by means of the 
auditory nerve, the impression of agreeable 
quality in tone. 

The pioneer in the study of shapes made by 
the voice in sand and pigments was Mrs. Watts Hughes, 
of London, and it was in attempting to imitate the shell 
and flower forms which she so beautifully described in 
the Century Magazine for May, 1891 — pictures I have 
reproduced in my book on "Voice Building and Tone 
Placing," Appleton, 1896 — that I conceived the idea of 
making a geometric musical scale, and the above men- 
tioned figures have been the result of over a year's ex- 
periments with a vast amount of apparatus and many 
kinds of membrane. The simplest in the end has given 
the best results, and I describe my instrument in its 
easiest construction. The beautiful figuresareof endless 
variety, and are as complicated as the sand forms on a 
Chladni plate or the scrolls made by the refiection of a 
ray of light from Wheatstone's luminous bead on a vi- 
brating rod. My only claim to originality lies in the 
fact that I have utilized mixtures on a vibrating mem- 
brane to construct a geometric musical scale in figures, 
which are the same for equal tensions and diameters 
of membrane ; and have further studied the relative 
specific gravities of the mixtures of salts and emery I 
employ to produce the best results forgiven thickness- 
es and tensions of the vibrating membrane— a subject 
I shall elaborate at another time. 

The practical result I hope to attain is, to construct 
a tonograph which shall be so delicate that the pict- 
ures will record not only a mathematical expression for 
pitch, but for an analysis of tone quality as well. 



Odd Causes of Electrical Fires. 

The quarterly report of the Electrical Bureau of the 
National Board of Fire Underwriters makes mention 
of the following odd causes of fire : 

A plush curtain in a theater, on being hoisted, came 
in contact with a 33 candle power incandescent lamp. 
The common size is 16 candle power. The heat from 
the lamp ignited the curtain, but the fire was discov- 
ered, with no loss, except the curtain. 

A stage hand was ordered to turn out an incandes- 
cent lamp, and not knowing how to do it, instead of 
turning the switch, he wrapped a damp towel around 
the bulb. Some time afterward the towel was dis- 
covered smouldering. 

A portable incandescent lamp was allowed to 
remain lighted lying on a mattress. The lieat from 
the lamp ignited the cloth and the excelsior of the 
mattress, and the fire spread through the basement 
and store. 

An electric pressing iron was allowed to stand with 
the current turned on. The heated iron after a time 
set fire to the table, and the flames coniinunicated to 
the surrounding combustible material. 

A wagon loaded with gasoline collided with an 
electric car. The wagon was demolished and the oil 
flooded the street. The accident attracted the attention 
of the motorman of another car, who ran his car up 
to the scene. Seeing the oil running under his car, he 
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turned on the current to get away. A spark from 
the wheel iiiiniediately ignited the gasoline fumes, and 
instantly the street was ablaze. Four people were 
injured, one seriously, and one horse was burned to 
death. 

Fire occurred in a basement, owing to dripping water 
falling on an electrical measuring instrument, thereby 
short-circuiting it. 

Sparks from arc laiiii)s in a department store ignited 
cloaks on a talile underneath. 

An elevator motor was burned out, having been left 
running when tlu^ eiiii)loyes left the store, the motor 
brushes being badly adjusted. 

A carpenter (li'opix'd a nut on the cf)ils of a rheostat, 
short-circuiting them with an iron frame resting 
against a gas pipe. An arc was formed iM'tweeii the 
frame and the l)i|i(' ; the latter was melted and 
escaping gas ignited. 

Rats gnawed the insulation from a wire which 
on a gas i)ipe; ;in arc was established between 
wire and the gas l)ipe, setting fire to the gas. 



the 

lay 
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Accordin(t tore(!ent experiments of Prof. Trowbridge, 
says the Electrical World, with a 20.000 volt storage 
battery, it aii])ears th.tt the lowest voltage whicli will 
produce satisf.-u'tory Roentgeii rays is about 100. 0(10. 
He also found that electrostatic polarization is largely 
' instrumental iii the generation of X rays. 



THE PEODUCTION OF GRAND OPERA.* 

Grand opera, to be given adequately, requires a per- 
manent home, and the Metropolitan Opera House, 
New York City, may be regarded as the home of grand 
opera in America, for here is given the longest season 
and here the great artistic triumphs are made. The 
Metropolitan Opera House has many interesting fea- 
tures; therefore we have selected it for the subject of 
the present article. 

The building is built of yellow brick and occupies 
the entire block bounded by Broadway and Seventh 
Avenue, Thirty-ninth and Fortieth Streets. The audi- 
torium is handsomely decorated and is capable of seat- 
ing an enormous audience. We shall, however, confine 
our attention to that most interesting of places — the 
stage. 

The stage of the Metropolitan Opera House is 101 feet 
wide and the depth is 84 feet. The height from the stage 
to the "gridiron" overhead, from which hang the scenes, 
is 90 feet. The first "fly gallery" is 36 feet above the 
stage, and the depth of the cellar is 38 feet. A reference 
to the plan will show that the stage is divided laterally 
into four sections, called "bridges," which run entirely 
across the stage. Each bridge is in turn divided into 
four parts, so that there are really sixteen working 
bridges. When it is desired to raise any part of the 
stage above the level, to represent broken ground or 
for any other purpose, a narrow trap door is lifted and 
a man at each end of the bridge raises it up to 
the desired height, as shown in our engraving. 
The bridges are counterweighted, so that it re- 
quires very little effort to raise them. It is pos- 
sible to lift them tq a height of 32 feet. The 
plan also shows the wing posts at the sides; 
these also slide up and down freely. They 
secure the "wings," or side scenes. No use is 
made of the cellar for raising the scenes, as it 
is found more satisfactory to operate the scene 
from above. The cellar is used for storage 
purposes and is divided into two mezzanine 
stories. When not in use the large drop scenes 
and the borders are rolled up and placed in 
racks. A section of the stage floor is arranged 
to lift up so as to permit of the long rolls of 
canvas being lowered into the racks. In the 
cellar is also machinery for working the various 
traps which will be noticed in the plan. These 
traps are very useful for suddenly elevating 
persons or properties to the level of the stage. 

Going up several flights of stone stairs, the 
visitor arrives at the first "fly gallery." The 
"fly galleries" are narrow galleries which ex- 
tend across each side of the stage. From the 
" fly galleries," which are most massive, the 
curtains, the " drop scenes " and the " borders" 
which form the sky are lowered. As the 
"drops "at the Metropolitan measure 4.5 x 70 
feet, it will be seen it would be no small task to 
raise and lower them. From the "fly galleries" 
a very large number of these "drop scenes" 
are hung ; more are hung up than are to 
be used for the opera. The canvas is hemmed 
so as to permit of a wooden pole or batten 
being thrust through it. This bar is secured 
to the ropes which raise the scenes or " drops " 
by means of clamps. At the very top of iiie 
building, underneath the roof, is what is called 
the " gridiron." It is an iron framework cov- 
ering the entire top of the stage. It supports 
the pulleys over which the ropes run to raise 
the "drops," "borders" and "border lights." 
Each scene drop is supported by five ropes and 
most of the "borders" are also supported by 
an equal number. These ropes are attached 
at equal intervals along the length of the 
scene or border, and each rope passes over a pulley on 
the "gridiron" directly above the clamp which secures 
the wooden bar. The ropes are then assembled and 
pass down on the left of the stage to the first fly gallery. 
It will be noticed by reference to our engraving that all 
of the ropes are brought over to one side. This is 
called the working fly gallery. In raising or lowering 
a scene the five ropes are pulled at the same time and 
are secured to the " fly rail " by means of the belaying 
l)ins. The fly men cliiiib up to the second and third fly 
galleries when heavy .scenes are to be raised, and, catch- 
ing hold of the ropes, descend to the first fly gallery 
on them. The curtain is raised ;ind lowered by hand 
power by means of a winch, wire rope being used. An 
asbestos curtain is provided which may be in- 
stantly dropped to the level of the stage in case of 
fire. 

We present an engraving of a corner of the stage 
showing the great switchboard and the prompter's 
desk, though, of course, in grand oi)era the prompter 
takes up a position under a hood directly in front of 
the conductor, just beyond the footlights. Just before 
the conclusion of the act the conductor rings an electric 
bell in the. fly galleries as a warning and later gives the 
signal to drop it. The curtain calls from the audience 
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are responded to by the stage manager, who orders the 
raising and lowers the curtain by bells. 

The little corner of the stage next the switchboard 
which we show in our engravings very much resembles 
the conning tower of a ship. Here are speaking tubes 



through weedy meadows. Two men sit in the three- 
wheeled truck and propel it with their feet by shuf- 
fling ; the first man steers the truck, the swan turning 
with it, while the rear man works the neck and wings 
by cords. The truck carries the boat and swan in a 



the creation of Mr. Siedle, the property master, and is 
thirty feet long. The head is particularly terrible. It 
is made of papier mach6 and is paihted in shades of 
green. The jaw, tongue and antennse are all movable. 
The head is supported by the first man and is moved 




and electric bells which communicate with all parts of 
the house, and it is from here that the signals are given 
to work the traps or to produce the thunder. 

The electric lighting of the Opera House is very inter- 
esting, though it does not have its own generating 
plant, taking the current directly from the street. The 
switchboard shown in our engravings is believed to be 
the finest in the world. From the switchboard every 
light in the house is controlled, both in front of and 
behind the curtain. Of course, the necessity of having 
all the lights upon the stage arranged so that the colors 
may be changed greatly complicates the switchboard. 
It is possible for the operator to move all of the 
rheostats at once if desired, thus producing a gradual 
brightening or dimming of the lights. 

At the right will be noticed a number of small 
switches. These control the pilot lights which 
are fastened to the top of the switchboard. 
These pilot lights show the exact condition of 
every light both in the house and upon the 
stage, so that the electrician can see at a glance 
whether he has on the red, yellow, blue or 
white lights and the degree of brightness of 
any of them. The "drop scenes " and especially 
the " borders" are lighted by means of what are 
called "border lights," and which are shown in 
our engraving. The "border lights" run clear 
across the stage on a batten and they are sus- 
pended from the " gridiron " by means of wire 
ropes. There are 234 lights in each of the eight 
border lights. The lamps are arranged alter- 
nately in the four colors. 

The cables for furnishing electricity to the 
border lights are attached at the level of the 
first "fly gallery." The "border lights" are 
maintained at a height just above the flrst fly 
gallery, and in case of any breakdown, gas is 
provided as a substitute. At the sides of the 
proscenium are what are called "side lights." 
Up in the first " fly gallery " are arc light pro- 
jectors, which take the place of calcium lights. 
The wings are lighted by what are called "bunch 
lights" ; they are supported by a standard. Gas 
and electricity may be obtained at any part of 
the stage. There is also an electric organ in 
the first "fly gallery," which maybe played from any 
part of the stage. 

The paint bridge is a wide platform at the level of 
the first "fly gallery," and it furnishes a means of com- 
munication between the two galleries. Canvas which 
is to be painted is run up and down the side of the 
paint bridge. The scenic artist thus has access to all 
parts of the canvas. On the paint bridge are long 
tables on which the materials of the scenic artist are 
kept. 

Having now briefly described a few of the interesting 
features of the stage, we come to the "properties," 
which are so necessary to produce the many effects 
which contribute so largely to the scenic effect. Space 
forbids us to do more than refer to a few of them. In 
the SciE>'TiFic American of December 22, 1888, vari- 
ous other properties and efl'ects are described. 

In "Lohengrin," two entirely distinct trucks are 
used to carry the car or boat and the swan. On the 
front page engraving wfll be seen the one used in the 
first act, in which the swan and the boat wind their way 



WOTAN'S SFEAB. 

graceful curve through set scenes representing the 
bank of the Scheldt, the set scenes gradating in 
height. In the last act, when Lohengrin takes his 
departure, it is no longer necessary to have the swan 
and car take a sinuous course; so a four-wheeled 
truck is used, propelled by pushing. The swan is se- 
cured to a parallel and is held in place by the cords 
held by the stage hand. When the swan is to disappear, 
the lines are loosed and the bird drops behind the set 
scenes which mask the truck and the bird is withdrawn 
into the truck. As the swan disappears, the brother of 
Elsa is raised by a trap, so that he occupies exactly the 
same place as the swan. A clockwork bird .now de- 
scends on a wire, and, tarking the place of the swan, 
appears to carry off the car containing Lohengrin. 
Siegfried's forge appears to be built of rocks, but 
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by the second man by means of a lever, the shoulders 
of the first man being the fulcrum. Each of the legs 
of the two men are incased in enormous boots which 
form the scaly, squat legs and hoofs of the monster. 
The body is of painted cloth and the tail consists of 
boards articulated with hinges. A hose runs through 
the tail and the body to the mouth, and carries the 
steam for the sulphurous breath of the monster ; the 
steam is admitted by a stage hand in the wings. The 
eyes are provided with electric lights, the wires run- 
ning through the tail. The dragon does not wholly 
withdraw from the cave, but stands in the mouth of it 
belching forth steam, the eyes gleaming fitfully. 

The spear used by Wotan in " Siegfried " is made of 
two parts, the upper telescoping with the lower. In 
the lower part is a coiled spring which is compressed 
when the upper part is forced on the lower. 
The upper part is then secured by a catch. 
When Siegfried strikes the spear with his sword 
Wotan presses a button which releases the 
catch. The coiled spring now throws off the 
upper part of the spear, and in doing so strikes 
matches contained in the inside of the spear ; 
the matches rub against sandpaper fastened to 
a small door which opens in the upper part of 
the spear. The matches set fire to a small quan- 
tity of guncotton, which lights flash paper con- 
cealed in the end of spear. This produces a 
remarkable effect, and is said to be superior to 
the electrical device formerly used. We are in- 
debted for courtesies in the preparation of the 
present article to Mr. William Parry, stage 
manager of the Metropolitan Opera House, 
Mr. C. D. MoGiehan, the stage machinist, Mr. 
Edward Siedle, the property master, and to 
Mr. Stewart, the electrician. 
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PLAN OF STAGE OF METEOFOLITAN OFEBA HOUSE. 

really consists of an open framework covered with 
canvas. The top is masked in by painted work. Sieg- 
fried piles coal on the forge and blows the fire with a 
primitive leather bellows ; he casts and forges the 
sword, the lighting of his face and the cave being very 
realistic. On the top of the forge are two incandescent 
lamps, and at the front three more of these lamps have 
red globes and are on two circuits. They are lighted 
and dimmed as required for the effect on the artist- 
smith's face. Gas is supplied by two pipes, one jet is 
kept going constantly, lighting the large rose burner 
which gives the effect of the flame when the gas is 
turned on to it. Steam furnishes the smoke and is 
turned on by a stage hand. A shelf underneath the forge 
permits of an exchange of swords. When the heated 
sword is thrown into the trough steam is admitted 
to it by a stage hand, producing a very natural effect. 

Fafner the dragon, in 
" Siegfried," is one of the 
most interesting properties 
at the Metropolitan. It is 



A Fast Run on tlie Burlington Road. 

The Chicago, Burlington and Quincy Rail- 
way surpassed all its previous efforts in two 
directions on May 9, breaking the best previous 
running time over its tracks. A short time ago 
we chronicled the run from Denver to Chicago 
of a special train carrying a New York broker 
who was anxious to reach the bedside of his 
dying son. The special train which he chartered ran 
at the rate of a mile a minute. On May 9, the same 
car covered the distance from Mendota to Chicago, 79 
miles, in 76 minutes, making an allowance of six minutes 
for two stops and slow running at La Grange, where 
track elevation is in progress and the track is sup- 
ported by a temporary structure. Between Sandwich 
and Piano, a distance of 4'3 miles, the running time 
was three minutes. The 46 miles from Mendota to 
Aurora were covered in 43 minutes. The 69 miles from 
Mendota to La Grange took up 65 minutes of the total 
running time. To Western Avenue, a distance of 79 
miles, the train ran at the rate of just one mile a 
minute. 



The American Bell Telephone Company make, it is 
stated, an average of 2,630,071 connections per day. 
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RECENTLY PATENTED INVENTIONS. 
Engineerins. 

Center Blast Pipe Furnace.— 

Charles Johnson, Rutland, Vt. The center blast pipe 
of this furnace is formed in sections with tuyereopen- 
ings between them, the pipe having at its top a perfor- 
ated cap and a safety device for preventing the molten 
metal from passing through the tuyere openings and 
perforations. Complete combustion of the fuel is in- 
sured around and over the cap by forcing air and oxygen 
through the cap, and the molten metal will be allowed to 
run out of the furnace rathLT than pass into the center 
blast pipe, should the attendant fail to draw the metal at 
the proper time. The air also keeps the safety apparatus 
cool, and allows the operator to see into the cupola at 
all times. 

Hydrocarbon Burner, — Simeon A. 

Barrett, San Bernardino, Cal. This is a burner of sim- 
ple and durable construction, more especially designed 
for burning crude oil of a low gravity without danger of 
forming an asphaltum or other residue, and thus avoid- 
ing a clogging of the burner. The oil feed pipe is sur- 
rounded by a steam supply pipe to cause the steam to 
spray the oil at the end of the oil supply pipe. The 
sprayed oil moves forward with the steam in the retort, 
so that the steam is superheated and the oil brought to 
tne point of vaporizing, the mixture finally passing 
through the mouth of the burner to be ignited and 
burned in the firebox of the boiler. 



iTIocliaiiical. 

Winding Apparatus. — Jauiee S. 

Brown, Eureka, Cal. This invention relates to donkey 
engines and like machines used for logging and similar 
purposes. The object of the invention is to provide 
improved winch heads for winding apparatus, whereby 
wire ropes or cables may be used upon winches without 
forming kinks m the cable, whether the end or the mid- 
dle of the middle of the cable is put up(>n the winch 
heads. The invention consists principally of a series of 
drums or spools mounted to rotate in unison. One of 
the spools receiving the rope or cable from the liad, the 
line being then wound alternately on the other spools 
and in separate grooves thereon, by means of gears at- 
tached to the drum shafts and each meshing with the 
gear or gears adjacent, whereby a uniform peripheral 
speed is secured to each drum. 

Lantern. — Martin Killian, Central 

City, Col. The object of this invention is to construct 
a lantern which may be used in any way in which an 
ordinary lantern may be employed, and which may be 
also attached to a kettle for the purpose of enabling the 
contents of the same to be heated. The lantern is also 
provided with means so that it can be suspended from 
an overhead support or from an upright support. The 
lantern is also provided with devices by means of which 
, it may be attached either to a receptacle or to a fixed 
object in a simple and economical manner. 

Valve.— Edouard Marchaut and Al- 
bert Dormoy, Bordeaux, France, The object of this 
invention is to provide a new and improved valve more 
especially designed for draining the water of condensa- 
tion of a steam pipe or other device. In brief, it con- 
sists of a pipe coupling comprising two flanged members 
or sockets adapted to receive pipe sections, means for 
connecting said sockets, one of the sockets having an 
opening leading from its inner surface at a distance 
from the abutting surface of the sockets. An outlet 
pipe is inserted in the same opening and a valve is pro- 
vided adapted to be seated on the end of the outlet 
pipe. 

Reversing Mechanism.— Frank E. 

Gowen, Norrie, Col. This is an invention relating to 
sawmill sets and like machines, for which the inventor 
provides a new and improved working mechanism ar- 
ranged to enable the operator to conveniently impart a 
turning motion in either direction to a shaft, wheel, 
or like device. By simply moving a lever the ope- 
rator can impart the desired motion to the setting 
shaft, cither in a forward or backward direction. 



Ricyclcft«, etc. 

Pneumatic Tire. — Henry Clay Will- 
iams, Trenton, n. j. The objectof this invention is to 
provide an improved pneumatic tire for bicycles and 
other vehicles, and it is arranged to form a yielding flex- 
ible tread which insures easy riding, prevents slipping, 
and assists in the forward propulsion of the wheel. The 
tread is formed with a series of curved ribs parallel with 
each other, each rib being highest at the longitudinal 
center of the tire and being extended up each side of the 
tire and being regularly tapered, so as to have an arc- 
shaped edge which intercepts or runs into the cross sec- 
tional arc of the tire. Each rib extends across the longi- 
tudinal line of the tire and is disponed diagonally 
with relation to this line. The tire also has a rib run- 
ning along the longitudinal line of ita tread and crossing 
the highest portions of the ribs. 



them to cling together. The device has a lower wedge- 
shaped seed chamber, through which a plunger or slide 
is adapted to be pushed, forcing open a hinged plate and 
depositing the seed in the ground, the movement of the 
plunger also rotating a stirrer in an upper seed cham- 
ber adapted to carry a supply of seed, the feed be- 
ing positive with each up and down movement of the 
plunger. 



Klectrical. 

Telephone Transmitter. —Horace 

C. Alexander, Bonham, Texas. This device comprises a 
metal shell open at its front and having a central opening 
through its rear wall, a carbon disk in the shell having a 
central cell extended through it, and a series of cup 
like cells in which are granulated electrodes, while a soft 
Textile material between the diaphragm and carbon disk 
IS cemented to the latter. The interposed soft material 
prevents rattling of the diaphragm, and by cementing it 
in place it cannot become crimped or displaced, and 
allow the escape of the granulated material in the 
cells. 



Asrriciiltiiral. 

Hand Seed Planter — Charles F. 

Merwin, Kyle, Texas. This planter is especially adapted 
for planting cotton seed, the dropping of the seed being 
effected by a forced fe«d, whereby the seeds are sepa- 
rated, irrespective of the lint which ordinarily causes 



JTIiBcellaneons. 

Can Washing Machine. — F. A. 

Seuffert, the Dalles, Oregon. For thoroughly and auto- 
matically cleaning cans after they are filled with fish, 
preserves, etc., this machine is made with two oppo- 
sitely arranged brushes with their adjacent runs rotating 
in opposite directions, between which the cans are 
passed. The machine is in use at the Dalles Fishery 
of Messrs. Seuffert Brothers Company, cleaning 
100,000 cans in ten hours' work, without needing any 
special operator, the workmen simply placing the filled 
cans on a belt that runs along a table in front of them, 
the belt passing the cans through the brushes and de- 
positing them clean ^on another table, ready for the 
crimper. The machine easily does the work for two or 
three filling machines and can toppers. 

Extension Step.— Samuel R Hamil- 
ton, Farmersville, Texas. This is a step for cars or 
other vehicles, and comprises a shaft pivoted beneath the 
lowermost of the fixed steps, L shaped brackets pivoted 
at the outer end of one arm to the shaft, a step fixed to 
the other arm and a spring attached thereto and adapted 
to swing the pivoted step back under the fixed steps, 
there being means for swinging the pivoted step forward 
and locking it in a horizontal position. The device is 
strong and of simple construction, and makes it possible 
to do away with boxes or other supports used to assist 
in getting up to the first or lower step. 

Window or Door Screen.- John A. 

Stenen, Hillsborough, North Dakota. To allow flies, 
mosquitoes, etc., to escape from a room, and prevent 
their return, this inventor supplies the window or door 
screen with one or more transverse bars in which are | 
openings, the outerportions of the openings, communi- 
cating with the outer air, being quite small, and their 
inner portions large. The outer openings may be par- 
tially or entirely closed by trap plates moved by an 
operating rod. As flies generally move upward on a 
screen, the design of the improvement is to accelerate 
their passage out, while limiting the possibilities of their 
entering. 

Kettle Bail Attachment.— Fred A. 

Morris, Geneseo, N. Y. This inventor has devised a 
clamping attachment to be so applied to the bail and to 
the pot that when the bail is carried downward the at- 
tachment will be entirely out of the way and the top of 
the pot or kettle will be open to its full extent, admit, 
ting of the convenient application of a strainer or other 
device. The attachment is also designed to facilitate 
holding the bail firmly in upright position, and may be 
utilized to lock the cover partially or fully over the ves- 
eet, so that its liquid contents may be poured out and the 
solids retained, without danger of scalding or burning 
the hands. 

Musical I nst ru m ent. — Jay E. 

Walker, Lincoln, Kansas. A movable tuning bar, form- 
ing an attachment for stringed instruments of the banjo 
and guitar class, has been devised by this inventor, by 
means of which the pitch of the strings, after they have 
been tuned in the ordinary way, may be raised or lower- 
ed without tightening or loosening them. A trans- 
versely elongated nut slides longitudinally on the finger 
board, the nut being formed with two connected sections 
having limited independent movement, and the strings 
passing between the sections and being engaged by their 
contiguous faces. 

NoN-REFiLTiABLE BOTTLE.— Harry L. 

B. Lee, Brooklyn, N. Y. This invention provides a 
bottle and stopper which are useless after once being 
emptied, as the bottle may not be refilled. Permanently 
fixed in the bottle neck is a stopper sleeve with a par- 
tition at the bottom from which an outwardly opening 
valve is constructed as a flexible and collapsed tube, 
there being arranged in the sleeve above the valve in- 
clined partitions with alternated openings, an air inlet 
tube passing through all of the partitions and beside the 
lube valve. The partitions prevent the insertion of any 
small instrument by which the valve might be manipu- 
lated or tampered with, and when the stopper is once 
fixed in place in the neck of the bottle it cannot be re- 
moved. 

Wind Wheel. —John W. Pippin, 

Rock Springs, Texas. This wheel is keyed on a hori- 
zontal shaft journaled in a rotatable skeleton frame sup- 
ported by a skeleton tower, forming a light but strong 
support for the rotatable parts. The wheel body is sup- 
ported, braced and attached to the shaft by light and 
inexpensive means, but in the most secure and rigid 
manner, the design of the invention being to secure a 
rapid descent of the pump rod and thus enable the wheel 
to raise more water in a given time. Means are also 
provided for relieving the shock incident to rapid de- 
scent of the pump rod, whereby severe strains and 
injury to the wheel proper are avoided. 

Copying Machine.— Jules Frydmane, 

Paris, France. This machine has a number of independ- 
ent divisions which may be referred to when desired 
and impressed with a copy of any writing, as in copying 
accounts of sales slips in mercantile houses, each sales- 
man or clerk then having one of the key plates referring 
exclusively to a definite web. A revolubly mounted 
disk carries a number of copying sheete, the disk 
coacting with a stamp and a raoistener, and the ma- 
chine being also provided with a numbering attach- 
ment. The construction is such that it is impossible 
for any of the webs to be tampered with or fraudulently 
impressed. 

WiNDMiliL. — Edward J. Scovel and 

Charles F. Ross, Saunemin, 111. In this mill the fans 

are placed on a vertical shaft in sueh form and distance 

apart a« to secure as near as possible a screw or auger 

i shape, and inclosed la a tubular casing, with & bood at 



the top, tne air in operation flowing down through the 
casing as it acts on the fans. The great amount of sur- 
face presented by the several fans is designed to enable 
the mill to do good work in a Hght breeze. 

Non-Refillable Bottle. — William 

S. Hannaford, 312 North Marengo Avenue, Pasadena, 
Cal. This inventor has devised a bottle which cannot be 
opened and refilled without mutilating the bottle, the 
bottle to be used to prevent fraudulent imitations of 
genuine goods. In addition to using a cork, a flange sur- 
rounds the neck of the bottle and is connected thereto 
by a relatively weak section, a cap being inserted in the 
opening, and having internal automatic locking means 
by which its withdrawal is prevented. The cap cannot 
be released without breaking the fiange. 

Bottle Washer — Eniil Ker?ten, 

Richmond, Va. This invention provides -a machine for 
soaking and sterilizmg bottles, and to facilitate thor- 
oughly cleaning them both on the inside and on the 
outside. It comprises a tank adapted to receive a clean- 
ing liquid, and a wheel mounted to revolve therein, the 
wheel havii'g on its face supports standing in an in 
clined position, on which the bottles to be cleaned are 
placed. The tank is of such width as to prevent the 
bottles from sliding off the supports during the time 
the bottles travel through the liquid in the tank. 

Music Leaf T rner. — Hiram Ham- 
mond and Robert Hammond, Lake George, N. Y. This 
is a device adapted for use in connection with a music 
stand or music rack on a piano, the music leaves first be" 
ing attached to clamps or clips forming part of the de- 
vice. The device is of simple and inexpensive con- 
struction acd entirely independent of the instrument. 
Any leaf may be so readily aud quickly turned as not 
to interfere materially with the rendition of music by 
th« performer, and after all the leaves have been turned 
they may be simultaneously restored to their origmal 
position. 

Music Box Damping Device.— Henry 

Langf elder, Jersey City, N. J. For music boxes having 
reeds sounded by star wheels, this inventor has devised 
a spring damper adapted to engage the tongue and 
formed with a curved or bent portion, while a wheel 
operatively connected to the tongue sounding mechanism 
is arranged to move the spring damper, the wheel en- 
gaging the damper at the end of the bent portion oppo- 
site to that engaging the tongue, the bent portion curv- 
ing around the wheel. 

Lead-lined Pipe Joint. - Douprlas G. 

Brighton and Edwin M. Venning, London, Eng. Ac- 
cording to this invention, a lining of lead is inserted or 
moulded in an iron or other pipe, the lead lining being 
continued, expanded, fitted or moulded into the joint of 
the exterior pipe or shell, so as to become, by fusion, 
pressure or otherwise, a part of t he jointing material. 
The improvement is applicable to iron or other pipes 
with ordinary spigot and socket joints, but the inventors 
have devised a novel form of spigot and socket joint de- 
signed to facilitate the process of jointing. 

Dust Collecting and Separating 

Machine.— John Shaw and Charles Scott, Woodburn, 
Oregon. To collect dust from any source and separate 
the air from it, discharging the dust in a stream where 
desired, these inventors employ a suction fan which dis- 
charges the dust-carrying air into a revolving hood, so 
that the air and dust travel in a revolving column, and 
the dust particles are thrown outward toward the inner 
surface of the hood and beyond the belt of air, whereby 
the dust and air are separated in consequence of the 
greater specific gravity of the dust particles. The casing 
for the fan is formed by the hood, which revolves with 
the fan. 

Barn Frame —Robert S. McPheeters, 

Sand Creek, Minn. This is a frame designed to com- 
bine simplicity, economy and strength in the highest de- 
cree, and be also specially adapted for convenience and 
expedition in unloading hav. etc., and feeding stock. 
The basement has a central driveway with hatch ; the 
frame has inclined rafters and. connecting ridge pole, 
there being purlins and converging braces set on center 
posts, a track anil carriage thereon beneath the ridge 
pole, with hay sling suspended from the carriage for 
elevating hay and conveying it to either end of the 
bam. 



Designs. 

Message Box.— Augustus A. Weller, 

Port Jervis, N. Y. This patent is for a simple and in- 
expensive style of box in which messages may be placed 
for collection, the box having a transparent front sec- 
tion, enabling one to see when there is a message in the 
box. The inventor designs to utilize his invention in 
the establishment of a messenger service for towns and 
villages. 

Display Rack.— O-iborne E. Sully, 

spencer, Iowa. A simple form of bent wire or rod de- 
vice, formed and braced to give strength and lightness, 
is afforded by this invention to facilitate the exhibition 
of goods. 

Meat Holder.— Charles P. Lougrh- 

ridge, Nevada, Cal. This design comprises a combina- 
tion rod support adapted to hold meat in various forms, 
holding the meat in position for convenient handling 
and examination. 

Paper Lantern Blank. — Ofeorge T. 

Brown (of Brown & Williamson), Winston, N. C. This 
i8 a conveniently foldable blank having side sections 
with openings adapted to receive suitable transparent 
coverings or any desired inscriptions, the design beirig 
economical of material. 

BicvcLE Crown.— Hugh D McCarty, 

Providence, R. L In this design top and bottom plates 
each have elliptical end openings and central round 
openings, tubular bosses connecting the plates. The 
edges of the plates project slightly beyond the outer sur- 
faces of the bosses. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of thf patentee, title of invention, and date 
of this paper. 



NEW BOOKS, ETC. 

A New Work on Mechanical Draw- 
ing. Easy lessons in tnechanieal 
drawing and machine design, ar- 
ranged for self-instruction. By J. 
G. A. Meyer. To be issued in 24 
quarto parts of about 32 pag:eseach. 
First and second part« issued. New 
York : Arnold Publishing House. 
Price 50 cents each part. 

The name of Mr. Meyer, formerly associate editor of 
the American Machinist, is a guarantee of the complete- 
ness of this undertaking. The numbers issued are ex- 
cellent examples of line engraving of machine drawings 
with figured details. The text will furnish full details 
in elementary mechanics, graphic statics, strength of ma- 
terial aiid useful data for designing simple and compound 
steam engines, boilers and gearing. It is a valuable work 
for the student, as well as for workmen who are am- 
bitious to get at the head in their handicraft. 

Monetary Systems of the World. 
By Maurice L. Muhlenian, Deputy 
Assistant Treasurer United States. 
New York. New Y(>rk: Charles H. 
Nicoll. Pp. 239. Price $2. 

At the present time, when the air is full of the sophisms 
and fallacies of those who have ways of mending our 
monetary system, out of hand as it were, it is a pleasure 
to note the appearance of such a book as this— a study of 
present currency systems and statistical information re- 
lative to the volume of the world's money. The author's 
knowledge is practical, and his position is such that he 
speaks as one with authority. The book also contains 
abstracts of various plans proposed for the solution of 
the currency problem in the United States. 

KocKS, Rock Weathering, and Soils. 
By George P. Merrill. Curator of 
Geolopry in the United States Na- 
tional Museum and Professor of 
Geolotry in the Corcoran Scientific 
School. With numerous illustra- 
tions. New York : Macmillan & 
Company. Pp. 408. Price $4. 

A book brimful of facts obtained by workers in divers 
fields is here presented by an author whose position has 
given him the best of opportunities tf) become acquainted 
with the results of all who have studied the physical pro- 
perties of deciyed rocks, as well as the origin, structure 
and mineral composition of rocks. The publications of 
the United States Geological Survey, the National 
Museum, and the Bulletins of the Geological Society of 
AiTierica have been drawn upon for materials for illus- 
tration, and many of the mechanical analyses have been 
made by the United States Department of Agriculture. In 
those instances, however, which are deemed of most im- 
portance, the author himself has not merely collected the 
mat-erials, but made his own chemical analyses and 
microscopic determinations. The work forms a highly 
important addition to our practical knowledge of geology, 
looked at especially from the agriculturist's standpoint. 

Steam Boilers. By Cecil H. Peabody 
and Edward F. Miller. With plates 
made to scale and numerous other 
illustrations. New York : John 
Wiley & Sons. Pp. 380, Price $4. 

Two professors of the Massachusetts Institute of Tech- 
nology here present a carefully executed work on the de- 
signing and making, managing and caring for boilers, 
the book being designed primarily for students in tech- 
nical schools and colleges, but giving, in concise and 
convenient form, a great amount of matter with which 
the practical engineer sliould always keep himself fa- 
miliar. The various types of boilers in common use are 
described, and the important questions of combustion, 
corrosion and incrustation are most intelligently treated. 
Grate areas and heating surfaces, and other proportions 
of furnaces and boilers, are described according to the 
best current practice, and the testing of materials, riveted 
joints, stays, etc., with the accessories of safety valves, 
gages, and traps, are given full consideration. A most 
interesting feature is found in the tables of details of 
vessels and machinery of themostnotable Atlantic liners, 
representative vessels of the British navy, and the prin- 
cipal ships of our own new navy. 

Yearbook of the United States De- 
partment OF Agriculture, 1895. 
Washington : Government Printing 
Office. 1896. Pp. 656. 

We have here another valuable government report, got 
up in excellent style as regards practical features, and 
one which indicates considerable and well directed ac- 
tivity on the part of the agricultural department. It is a 
book which should be in the hands of every progres- 
sive farmer, the most varied topics of agriculture being 
included in its scope. We note especially an article by 
Roy Stone on co-operative road construction; a short but 
excellent contribution to the cause of good roads, which we 
all hope to see in the future. The exhibition of the de- 
partment at Atlanta receives adequate treatment. The 
only thing missing, which we note on a short inspec- 
tion, is a treatise on mushrooms; active interest in the 
subject is of extremely recent growth and it will doubt- 
less be considered in the next report. 

Handbook of Structural Formula. 
For use of students, containing 180 
structural and stereo-chemic formulae. 
Bv Henrv LefFmann. Philadelphia : 
P'. Blakiston. Son & Co.. 1012 Wal- 
nut Street. 1897. Pp. 57. Price $1. 

While some exception may be taken to this book In 
its avoidance perhaps of certain formulte and its arrange- 
ment without any accurate reference to systematic 
order, it is an excellent contribution to the study of 
chemistry and one which we would strongly recommend 
to students. It would have been interesting had the 
author given his authorities for some of the formulae, 
notably those of asymmetric sulphurous and sulphuric 
acids. Chemistry should unquestionabiy be studied by 
br«ad formulae, and the author deserves congratulation. 
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The charge J or insertion uyiOer this head is One Dollar a 
line for each insertioii; about exQht words to a line. 
Advertisements must be received at publication office 
asearly as Thursday morning to appear in the folloiu- 
iri-g tveek's issue. 

Marine Iron Works. ChicaKO. Catulonue free. 

*'U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co. . Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe C()..Chagrin Kalls.O. 

Folding Umbrellas. Write Grove & Stover, Luray, Va. 

Manufacturer wanted for cartridge carrier Patent No. 
508,2-20. 

Improved Bicycle Machinery of every description. 
The Garrin Machine Co. , Spring and Varick Sts., N. Y. 

Concrete Houses ~ cheaper than brick, superior to 
stone. " Ransome," 757 Monaduock Block, Chicago. 

For static machines for all purposes, and X ray appa- 
ratus, write Reedsburn Electric Mfg. Co., Reedsburg, 
Wis.. U. S. A 

The Norwich Line— New York to Worcester, liOwell, 
Gardner, Winchendon and Keene, N. H. From Pier 40, 
North River, 5:30 P. M., week days only. 

The celebrated " Horns by-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co. , publishers, 301 Broadway, N. Y. 

The Temperly Transporter. 
See illustration, front page of Scientific American, 
April 24. It is manufactured by the Lidgerwood Mfg. 
Co., 90 Liberty Street, New York. Write for particulars. 

Wanted.— Mechanical engineer, understanding Span- 
ish, and familiar with sugar machinery, to visit Spanish- 
American countries and solicit orders for manufac- 
turer. Address with references, X. Y. Z. , Buffalo, N. Y. 

Will erect a hydraulic press brick machine for any 
partiesor stock company desiring to manufacture brick 
and furnish the patent right to use same. Capacity 
50,00fl brick per day. For terms and particulars, address, 
T. A.Gordon, Shelbina, Mo. References given. 
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t^~For some classes of Advertisements, Special and 
Higher rates are requireti. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver- 
tisements at tae same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the followins week's issue. 
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Otar * Screw 

...cutting 
I dtnAe Automatic 
kdlllUO Cross feed 

9 and 1 l-lnch Swing. 
New and Original Features 

Send /or Catalogue B* 
Seneca Falls Mfg. Company, 
695 Water St., Seneca Fails, NY 



SCIENTIFIC AMERICAN SUPPLE- 

MRNT. Any desired bacK number of Lh*» ScTKNTtJ-ir 
AsiERTCAN SuPPiiEMKNT Can be bad ai tbis offlce for 
10 cents. Also to be bad of newsdealers in all parts of 
i.be country. 
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SEBASTIAN LATHtCOlJOCULVERTST, CINCINNATI. 0. 




HINTS TO CORRESPONDENTS. 

Names find Address must accompany all letters 
or no attention will be paid thereto. This is for oui 
information and not for publication. 

References to former articles or answers should 
give date of pa er and page or number of question. 

Inquiries not answered m reasonable time should 
t>e repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by iettei 
or in this department, each must take his turn. 

Buyers wishing to i)urchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expscted without remuneration. 

Scientific American Supplements referred 
to may be had at the offi(«. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(7163) A. S. M. writes : 1. I wish to lay 

underground, for a distaT:ce of about 50 feet, five bat- 
■ tery wires (one of which to be connected with the carbon 
element and the other four with the zinc). Had thought 
of inclosing them in an iron pipe. Would you consider 
that advisable ? A. We do not consider the use of an iron 
pipe necessary if the wires are perfectly insulated with 
a waterproof coating, such as gutta percha. 2. Would 
a quantity of metallic mercury equal to about a tliimble 
ful bej entirely volatilized if exposed to the atmosphere 
for a year ? A. Mercury volatilizes with extreme slow- 
ness. We think that the quantity named would last for 
more than a year. 3. I wish to make a series of electri- 
cal contacts through mercury. Would there be any dan- 
ger of the copper wire becoming foul with the scum 
sometimes seen on the mercury and so refusing to trans- 
mit the current ? A. It would be advisable to use pla- 
tinum terminals, and to keep a layer of alcohol on the 
mercury. But copper or steel terminals would work well 
for a great many makes and breaks. Possibly carbon 
would answer your purposes. 



STEAM 



A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 
A boon alike to OTAIID ^ fraction 
the prospector ^ I AIH r of the ex- 
a n d mining ^^ * ^Itl ■ JJcnse. 
capitalist. Send for catalogue. 

GATES IRON WORKS, Dept. C, 
650 Elston Ave.. Chicago, U, S. A. 



pcnsc. 

MILL 




Physical and School Apparatus 

THE THERMOPHONE 

A new instrument for 

Measuring Temperatures 

win take temperature of any- 
thing at any ranne or distance. 
i^ Circular free. 

E. S. RITCHIE & SONS, 

BROOKLINE, MASS. 



POWER « PRESSES 

for the manufacture of 

HARDWARE SPECIALTIES, 

Spoons, Buttons, Locks, Shovels, etc. 
for all operations in the manufacture 
of Metal Goods. Improved Clutch 
Relief, no Clicking. Presses changed 
to order to suit any special reilufre- 
ments. Send us full particulars, stating 
what you wish to make. Macbmea fit- 
ted with Automatic Feed and Ejectors. 

F. S. dc G. L. BROWN, 
27-'^9 Fore Ave., Baltimore, Aid. 





TO INVENTORS. 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at h«meand abroad, enable us to understand 
the laws and practice o n both coutin enta, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this ofllice for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
361 Broadway, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

MAY 18, 1897. 

AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 

Adjustable chair, H. S. Jordan 682,928 

Adjustable platform, E. H. Fisher o82,8I.i 

Aerial flight, means for, L. P. Mouillard 582,757 

Advertising and display apparatus, electric. J. L. 

Killmer '. 5S2.r4!) 

Advertising device, Fredericks & Arbeiter 582.(hi;i 

Advertising medium, C. H. (iatchell 582,782 

Alarm. See Speed indicating alarm. 

Alarm lock, S. C. Wolfe .582,711 

Amalgamator, F. G. Jordan 582,745 

Ant trap, W. B. Bond 582,977 

Armature coils, machine for forming, G. A. 

Grisell 5S2,(i4U 

Automatic sprinkler, C. E.Buell 582,81)7 

Axle, vehicle, D. A. Brown 5e2,8(»i 

Bag lock, H. Darling ,'i82.&50 

Baling press, G. W. Murphy 582.940 

Band cutter, J. H. Young 582.712 

Bath cabinet, H. F. Gray 582,(i39 

Bearing, ball. Price & Nagle 582,797 

Bed and frame, spring, E. R. Weber 582,9t» 

Bed bottom, D. M. Bone 582,895 

Bicycle brake, M. E. Davis 582,984 

Bicycle, convertible, L.l\ Pates 582,fi78 

Bicycle crank and crank axle, E. S. I^eaycraf t 582,750 

Bicycle frame, A. Pinover 582,948 



BARNES' 

New Friction Disi( Drill. 

FOR LIGHT WORK. 

Has thasa Great Advantages: 

The speed can be instantly changed from to 1600 
without Btoppinff or ahi fting belts. Power applied 
can be ^aduated to drive, with equal safe^, the 
Bmallest or largest drills within its TM.nge—Bk won- 
derful economy in time and t^eat saving in driU 
breakaife. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1099 Ruby St., • Bockf ord. 111. 



Patent Carrying track 

OVERHEAD 

TRAMWAY 

for Mills, Foundries, Machine Shops, or for 
Mercliandtse. Send for Book. 

The Coburn Trolley Track Mfg. Co., 

. . . HOLYOKE, MASS . . , 





**Tt* Cells ^flbout* Cools" 

Every Mechanic, Metal Worker, or 
person interested in Machinery Sup- 
plies should have our new 1897 Tool 
Catalogue. It contains 710 pages, 
size IW^7!>^, and is an exhaustive 
and instructive list of all tools that 
may be required. Mailed free to 
anyone mentioning this paper and 
sending us 35cents. Discount sheet 
forwarded with every copy of the 
book. Send stamps or money order. 

MONTBOMERY&CO. 

MAKERS AND JOBBERS IN 

FINE TOOLS, 

t05 Fulton Street, New York City. 

Cbe Itlilwaukee Klater Elevator 

(Or Hydraulic Motor) 
For Raising Cistern Water and 
Increasing City Water Pressure 
for High Buildings. 

NO TANKS REQUIRED. 

^^ Send for Circular. 
THE ERWIN HYDRAULIC MACH'Y CO,m 
58 Loan & Trust BIdg.. Milwaukee.WIs. 

if you want the best CHUCKS, buy Westcott's 

I.ittle Giant Double Grip 
Drill Chucks. Little Giant 
Drill Chucks 
Impro ved 
Oneida DriL 
Chucks. Cut- 
t 1 n g - on 
Chucks, Scroll ~iSfc^ 
Com bination ^HS 
Lathe Chucks, Geared 
Combination Jjaiiic Chucks, Plain Universal Lathe 
Chucks, lndei>en(lent Lathe Chucks. Made by 
\\<-Micutr ('liHck To.. Oiieiila, \. \ ., r. S. A. 
Ash for catalogue vn English, French, Spanish or German. 
First Puize at Columbian Expositton. 1^98. 







Bicycle handle bar, C. G. Dieterich 582,9(»2 

Bicycle hub, Henry & Tebow 582,»)1 

Bicycle propelling mechanism, G. Beekraan 582,9.4 

Bicycle spring seat post, J. H. Layman 582,8<>4 

Bicycleji tarter, P. C. N. Pederson 582,764 

Bicycles, speed gear for transmitting power in, F. 

Ecaubert 682,77» 

Blastfurnace, F. H. Koote 582.817 

Blind and awning, window, Gluck & Keach 582,783 

Boiler. See Steara boiler. 

Boiler flue front, V. Klinpler 582,747 

Boiler flue front, steam, V. Klingler 582,746 

Boiler furnace, J. K. De Navarro 582.760, 582,761 

Boiler water tubes, machine for cleaning, Robe- 
son & Bohne 582,953 

Boilers, safety water column for steam, Elliott & 

Lawrie 582,624 

Bolt. See Brake lever bolt. 

Books, etc., adjustable support for, D. E. Hunter 582,823 

Boot or shoe strap, G. E. Snoop 682,961 

Bottle ftUing machine, C. S. DoUey 582,623 

Bottle, non-reflllable, W. H. Gilman 583jUll 

Bottlestopper, V. A. Bickford 682,976 

Bottling apparatus, beer, H. Wank 582,769 

Box. See Match box. 

Box Ailing, capping, and labeling machine, Hoyte 

& Wood 582,988 

Box making machine, J. H. D. Rehberger 582,876 

Box nailing machine, P. D. Pike 582,947 

Box, staying machine, J. Mobs 582,998 

Brake. See Bicycle brake. Carriage brake. Fluid 

pressure brake. 

Brake handle. M. G. Hubbard, Jr 582,822 

Brake lever bolt, N. Nelson 582,793 

Bracket. See Lamp bracket. 

Brick, .chrome, N. McConnell 682,942 

Brush holder, S. H. Short 682,88;;t 

Burner. See Gas burner. Hydrocarbon burner. 

Butchering apparatus, N. Feidt 582,908 

Button making machine, W. Nagebom 582,759 

Cabl e grip. T. Obach 582,675 

Caisson, E. S. Jarrett 582,744 

Cake turner, griddle, W. L. Dodge 582,852 

Caleulatinc machine, E. B. Frew 582,634 

Camera, photogr^hic, E. R. Freeman 682,855 

Camera, photographic, S. French 582,995 

Can. See Milk can. 

Car coupling. J. D. Hoover 582,920 

Car coupling, W.Kelso 682,929 

Car fender. P. L. Benner 582,844 

Car fender. G. P. Laubenstein 582,933 

Car fender. F.J. List 582,934 

Cars on steep grades, apparatus for braking and 

stopping street. E. Maginn 582,935 

Card stop motion, woolen, P. H. Walsh 582,991 

Carriage brake, baby, J. A. Crandall 582,899 

Carriage return device, child's, I. Moe 582,997 

Case. See Ticket case. 

Chain adjUBtinK device, W. Pearson 582,945 

Chair. See Adjustable chair. 

Churn and butter worker, combined, R. B. Dis- 

brow 582,621 

Cigarette casings, machine for making, P. 

Schaeffer 582 695 

Cigarette machine,' C." C.' Satterwhite.' ." ." ' .'583,'d02,' iK^^Oas 
Cigarette machine, continuous, C. C. Satterwhite 583,001 
Circuits, method of and apparatus for preventing 

formation of arcs when opening, T. Von 

Zweigbergk 582,772 

Cistern or well cleaner, L. Leggett 682,663 

Cleaner. See Cistern or well cleaner. Sucker rod 

Clothes line, W. A. Johnson 582,927 

Clutch, direct acting engine, J. D. Gray 582,819 

Coin controlled apparatus, Force & Gundaker 582,730 

Coin controlled apparatus, W. Reeves 582,685 

Coke, etc., conveyor for, J. M. Dodge 582,903 

Condenser and separator for steam exhausts, J. 

A. Dillon 682,813 

Conveying apparatus, J. T. Cowley 582,809, 582,810 

Cordage intenooping device, D. R. Malcolm 582,658 

Corset, O. Gendron 682,818 

Corset. D. Kops 582.748 

Cotton opener. H. S. Houghton 582,922 

Coupling. See Car coupling. Hose and nozzle 

coupling. Pipe coupling. Pole coupling. Thill 

coupling. 

Crane, overhead traveling. W. H. Morgan 582j662 

Crane, self propelling steam, A.W.Robinson 582,760 

Crate, folding eg;g, J. W. Bennett 582,613 

Crate spring buffer, J. S. Hod ge et al 582,919 

Cue, W. A. Cunningham 583,009 

Current meter, W.G. Price 582,874 

Currycomb, A. Clapp 682,808 

Cutter. See Band cutter. Stack cutter. Vege- 

Dental articulator, F. Fourt .^ 582,731 

Dental mandrel, C.J. Peterson 682,790 

Desk and seat, combined school. Smith &. Hughes 582,885 

Diazo compound, stable, A. Feer 582,863 

Draughting board, J. H. W. Hawkms 582,786 

Dress supporting and securing device, J. & W. H. 

Gelston 582,986 

Dust collector, S. H. Wilson 582,967 

Dye, trisazo, Schmidt & Ernst 582,958, 582,959 

Dynamos or motors, brush holderfor, S.H. Short 582,884 

Electric controller. W. H. Morgan 582,663 

Electric gate, automatic, J. M. Williams et al 582,889 

Electric lock, H. Bezer 582,616 

Electric switch, E. H. Wright 582^40 

Electrical conduit, J. J. Groshans 682,910 

Electrode, J. A. Deuther 682,721 

Electrode. .W. Majert 682,936 

Electrolytic apparatus, A. E. Hunt 582,923 

Elevating mechanism, screw, F. Stuempfle 582,963 

Elevator, E. L. & G. Hail 582,987 

End gate, wagon, Boulton & Mark 582,805 

End gate, wagon, F. F. Emrich 582,814 

Engine. See Gas engine. Steam engine. 
Engine reversing mechanism, steam, A. D. Fer- 
guson 582,630 

Envelop, B.B.Thomas 582,835 

Eraser, blackboard, J. D. Barrle 582,612 

Evaporator, rotary. F. & R. C. Sprague 583,014 

Excavating machine, M. E. Pugh 582,683 

Extractor. See Stump extractor. 

Eyeglass holder, W. A. Start 582,886 

Eyelet blanks, device for cutting, J. Pickles 582,990 

Fasteper for gloves, shoes, etc., C. A. Pfenning... 582,946 

Fastening device, E. P. Manning 582.659 

Feed Irough, J. W. Farr 582,629 

Feed water heater, T. M. Eynon 582,628 

Fence, portable, C. F.Johnson 582,789 

Fender. See Car fender. 

Fertilizer or seed distributer, S. L. Allen 582,610 

Firearm sight, F. Merrem 682,660 

Fire escape hoist, etc., F. Lyst 582,763 

Fire extinguishing apparatus, C. E Bu ell 582,896 

Fishing hook. M. C. P. Parker 582,677 

Flanging machine, I.Jones 582,863 

KlOat or sinker securing device, O. T. Huebener. . 582,788 

Flooring, J. W. Heaton 582,(>15 

Fluid pressure brake. R. Fitzgerald 582,816 

Fluorides, making, W. Mills ."182,938 

Fly trap, C. H. Elskarap 582;y05 

Folding machine, J. L. Firm 582,729 

Form, coat, L. M. Marble 582,1*89 

b'reezer. J. T. Jordan 582,996 

Furnace. See Blast furnace. Boiler furnace. 
MutBe furnace. 

^'urnaces, purifier for blast, W. Kennedy 682,791 

Galvanizing metal tubes, bars, etc., apparatus 

for. A. L. Murphy 582,667 

Game counter. A. H. Wilson 582,771 

Garment hook, J.J. Horan 582,742 

Gas burner. C. H. Enghsh 582,626 

Gas engine. J. A. Charter 582.620 

Gas lighting apparatus for incandescent gas 

lights, automatic, A. Ramnioser 582.875 

Gas lighting device, automatic, Canellopouloa & 

Kratz-Boussac 582jtil9 

Gas mantles, burner and appliance for support- 
ing incandescent. J. De Brouwer 582,985 

Gas manufacturing apparatu s, F. Logan 582,656 

Gas meter, coin freed. H. & C . Gamwell 682,781 

Gate. See Electric gate. End gate. 

Gate. L. Lund qu 1st 582,826 

Gate. E. E.Smith 582,700 

Generator. See Steara generator. 

Gilding Alms, roll for holding and applying, E. P. 

Bro wne 582,979 

Gin saw sharpener, E. L. Chaffin 582,807 

Glass articles, method of and apparatus for form- 
ing, J. Proeger 582,949 

Glassware, mould for manufacturing, J. Proeger 682,950 

Governor, marine engine, E. D. Bangs 582,715 

Governing operation of driving eccentrics or 
crank shafts of pumping engines, mechanism 

for, W. Hartmann 582,642 

Grain door, A. Lipschutz 582,865 

Grain separator and cleaner, J. V. Hatfield 682,916 

Graphophone, coin controlled, T. H. Macdonald 582,754 

(Jrindiiigores, etc.. apparatus for, J. K. Clark 583,008 

Grindstone tool rest, J. Nydegger 682,674 

Gripping mechanisra, S. S. Webber 582.708 

Gun frame for dropdown firearms, M. Bye 582,776 

Hair cuttiiiB machine, C. P. Volland .58:^,005 

Hand shield. E. B. Rebholz 682,765 

Harvester. E. Prid more 582,798 

Harvester, corn. W. P. Lindsey 582,654 

Hat holder, H. H. Freeman 582.912 

Hay raking and loading machine, T. Rasmussen 682,951 

Hay truck. O. E. Adolpb 582.970 

Headlight, dasher, W. W. Whitcomb 582,800 

Heater. See Feed water heater. Tea or coffee 
heater. 

(Continued on page 35o) 



STEAM ENGINEERINi; 

(Stationary, Locomotive, Marine); Uechaaical 
Drawing ; Architectural Drawing ; Machine 
Design; Electricity; Architecture; Plumbing; 
Railroad, ^m m flflll DCCO' ^J^'^''^'^"*^ 
Municipal, O I uUUItdtOft Bridge 
Engiueering; Surveying and Mapping; Metal 
Pattern Cutting ; Bookkeeping ; Shorthand ; 
English Branches; Mining; Metal Frospect'g. 

iil:,'" GUARANTEED SUCCESS. 

Feet Modirate, Advance or Initallmenti. 

Cireular Free; State $ubjeet you wish to study. _ 

iMteraatlonal Correspondence Bcboo[^ Box 949, Seranton, Fa. 




FEDERAL BENCH PUNCH 

^^^9hv 10" high. 10" long, with lever 24" 

|BHI^^ long, and weighs 64 pounds. Punch- 

^^^Q^^^^ es a hole 5-16 through >g inch iron 

^^^^^^^^^^^ plate 2^" from edge. Neat, strong, 

^^H^^^ ^^^ and durable. Price with dies for 

^^^^^^^ one size hole, ^6; extra dies for 

^H^l^^ round hole, per set $1. 

^n^^B iW Send stamp for catoloifue of 

^^^^^^^^^^ machinists* tools. 

mB^SM CHANDLER & FARQUHAR, 
^^^^^^^^ 38 Federal St., Boston, Mass. 



t FOR BICYCLE USE. ^^gP"^ ^a 

T We now make for our rr^ ^^^^^^ a. 

5 Adjustable Jaw Cut-Nip- JK^^I^a^'^ X 

♦ per Jaws specially shaped IWsriTsi^ » ♦ 

^ to cut wire in bicycle \ 
^ rims. Same price as oth- 

A er styles, $2 00. Catalogue 

A of l^'ine Tools free. '"•^^^^ A 

♦ r."8^ STARRETT 9Sh. Athol, t?.V.»A. | 




?ueen's Patent "Triple Plate" 
oepler^oltz Electrical Machine. 

Can be used at all 




times of year ana in 
all kinds of weather. 
Prices range from $25 
to 150. ipr- Circular 
on application. We 
carry a complete line 
of Electrical and 
Physical Instruments 
and Apparatus. 
QUEEN & CO.. Inc. 
ion Chestnut St. 
Philadelphia, Pa. 



ROCK DRILLS 

AIR COMPRESSORS 



SIMPLEST, MOST 


EFFICIENT and DURABLE. 


CRAND drill CO. 


1 


Send for Catatog^ie. 


100 Broadway, New York. 





MEWER. 




k 



ORILL 



An Indispensable Labor Saver. 
Will feed, fine or coarse, at any 
angle, without pressure or loss of 
power. Warranted, 

For particulars, prices, etc., 
IVIEWER TOOL CO., 
16 Elm St., Portland, Me., U. S. A. 



POWER? POWER? POWER! 

Fifty per cent, increase at no additional expense. 
VICTOR VAPOR ENGINE. 

LOC*L *CEHT8 WUHTEP . 

Sleam and Vapor Launches 

Row and Sail Boats. 
Send for catalogue. Specify * 
one wanted. 

THOS. KANE&. 00. 
64-66 Wabash av., Chicago."' 





This beats Wind, Steam, or Horse 

Power. We otter the 
\VEH>'I'Elt 2^ actual horse power 

GAS ENGINE 

for S 1 .in . less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 10i3 
therefore we can make the price. Box- 
ed for ahinmeni, weight 309 pounds, 
il ade for Gas or Gasoline. 

^W Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 West 15th Street, CHICAGO. 



Cbe engine tbat 
Built a 

10,000 square ft. 
addition last year 

A marvel of Sim- 
plicity and efficiency 

Mejition Sci. Am. 
OLDS & SON ENGINE WORKS, 




LANSING, MICH. 



The Chjcago Gas & Gasoline Engine 

The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 

J. J. NOICMAN C:0.. 

48 "A" South Clinton St., 

CHICAGO, ILL. 




i$97 Supplement 
Catalogue Ready! 

* « « * 

The publishers of the Scientific Ameei 
CAN announce that an entirely new 48 
page Supplement Catalogue is now 
ready for distribution, and will be sent 
free to all on application. See read- 
ing notice in the present number of 
the Scientific American. 

MUNN & CO., Publishers, 

361 Broadway, New York City. 
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Durable— Easily Applied. 

I This rooflnst is manufactured 
from natural Trinidad asphalt 
J materials, and will not dry up 
I and become brittle under ex- 
I posure to the weather as coal- 
car rooHnes do. I^" Send for 
free sample of roof 12 years old, 
f with ciTcuUiT and prUe list to 
•VVAKKKN OElE;>lICAL 
A: lUlMi. CO.. 



Buy Telephones^ 



THAT ARE GOOD-NOT "CHEAP THINGS.' 

The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are bnth Kood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clintnn St^ Chicago. 
Largest Manufacturers nf Telephones 
exclusively in the United States. 



TELEPHONES 

for Long or Short Distance Use. Also 

Interior or Warehouse Telephones. 

Sent on trial to responsible parties. 

Sold thousands during the last 

two years, every one a success. 

B^^ Send for circular and Testimonials. 

Julius Andrae & Sons Co, 

MILWAUKEE, WIS. 







)ROI> FORCINGS 


iV«iH!EM( -mil 


Ifp 


W0RCE5TER,MASS. 

28 BRADLEY STREET. 



MODEL WORK 

We are prepared to assist the trade* and inventors in 
solving mechanical problems, also manufac- 
turing models and stock. 

CENTURY MAOBNE COMPANY, 

.j7#> West Itroad^vay* Ne^v Yoi'k. 

Complete outfit of modern machinery and tools. 



50 YEARS* 
EXPERIENCE. 




You Want to Learn 

all alwut mechanics— about tools and their 
manyuses? Then read "A BOOK OF TOOLS" 



A BOOK OF TOOLS is the most 
complete catalogue ever issued. 560 
pages and over 2,000 illustrations. 
Prices are given. 

A copy of this book sent, postpaid, 
to any address on receipt ot 26 cents 
m stamps. 




TRADE MARKS« 
DESIGNS, 
QOPYRICHTS &0. 

Anyone sending a sketch and description may 
quickly ascertain, free, whether an invention ia 
probably patentable. Communications strictly 
confidential. Oldest agency for securing patents 
in America. We have a Washington office. 

Patents taken through Munn & Co receire 
special notice in the 

SCIENTIFIC AMERICAN, 

beautifuUy illustrated, lai^est circulation of 
any scientlflc journal, weekly terms ^,00 a year; 
tl.50 six months. Specimen copies and Hans 
Book on Patents sent free Address 

MUNN & CO., 
361 Broadway^ New Vork* 



Improved WASHBURNE'S PATENT 

COLLAR FASTENER AND BACHELOR'S BUTTON. 

A Collar Fastener that is 

belter than button or stud. 

k Saves wear and tear on but- 

I tonholes. Easily applied. 

^ The Bachelor's Button is 

I the handiest thing ever In- 

! vented. Saves sewing. Can 

; be adjusted instantly when 

needed. Easily detachable 

from K^rments. Samples of 

either, by mai ), for 10 cents. 

_ tW Illus. catalogue free. _ _ 

AMERICAN RINGCO., Dept. S. A., Waterbury, Conn. 





The Berkefeld House Filter. 

The only Filter Removing Typhoid and Cholera 
Bacilli. Tested and indorsed by many 
leading authorities in Europe and Am- 
erica. It gives a continuous flow of Al- 
tered water, absolutely free from eerms. 
It is easily cleaned, as all impurities re- 
main on the surface of the filtering 
cylinder. Cylinders can be sterilized by 
boiling in water for one hour. Send for 
circulars and prices to the Iterkefeld 
Filter Co., 4 IJeilar St.. New York. 
See lUus. Article in Scientific American, June 23, 1894. 




GHAS. A. STRELINGER & GO. 

Address Box 12^. Adv. Dept. DETROIT, MICH. 



WE NEVER HAVE 

stenciled an order of galvanized iron false 

to ir.s gauge. Such orders go to cheap 

maker?, generally, of course. 

Apollo Iron and Steel Company, 
Pittsburgh, Pa. 



ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

~PiB?Y°sTDEF!ANCE.OHI0,U.S,A. 

MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB, &POKE, WHEEL. BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POLE, NECK- Y0KE,SlN6LtTRtt 
HANDLE a, BARREL- HOOP FACTORIES 

LARGEST LINE IN THIVKORLD 
SATISFACTION GUARANTEED- 




S1-ST0R1G1 emiBY-si 

SEND $1 FOR SAMPLE CEiL. 

THE WILLARD ELECTRIC & BATTERY CO. 

CLEVELAND OHIO. 



XHi-: i\E^v KRi!«xoi. €OIj:\x1':r 




Registers an accurate account of work done on print- 
ing presses, grain tallies, weiKhing, measuring and 
other automatic machines. Counts up to 1,0000013 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. 1^" Send for circular. 

U J. KOOr. ISi-istol, Doiiii., U. S. A. 



ROSE POLYTECHNIC INSTITUTE 

A College of Rnfjineering. Mechanical, Electrical, 
Civil Engineering, Chemical courses. Well endowed. 
Extensive shops. Modernly equipped Laboratories in 
all Depts. Expenses low. 15tli vear. For catalogue 
address C. Ij. MEKS, President, Terre Haute, Ind. 



SMALL ELECTRIC MOTORS 

for all purposes, FAN, Motor outfit with 6 
inch fan and 2 batteries. $4. ROUGH Cast- 
ings, complete, Jl per set. Catalogue 
Free. C M. TURNQUiST, 216 South Clark 
Street, Chicago. III. 



A Thoroughly Experienced Mechanical Engineer (Po- 
lytecbnickum Munich) desires to obtain position. Spe- 
cialties, desigQiDg and drawing of steam, gas, air, and 
ice engines. Highest reterences at disposal. M. BUR- 
GER, 123 East 84th Street. New York City. 




NICKEL 

AND 

Electro-Plating 

Appiiruiu! and Material. 

.TBE 

anson& VanWinkle 

Co., 
Newni'U. N. J. 

1,S6 Liberty St, N.r. 

36 & 37 8. Canal St.. 

Cbicaffo. 



THE TIN PLATE INDUSTRY IN THE 

United States. — An interesting paper, showinc theex- 
tr;iordinarv development of the tin plate industry in 
this country, and the serious competition into which it 
is now entering with the British industry. With 18 illus- 
trations. Contained in Scikntipic American SIIphle- 
MENT. Nos. 1019. lOJO, 1«21. 1«'J'2 and 10'J3. 
Price 10 cents each, or 50 cents for the series. To be had 
at this oflfice and frum all newsdealers. 

HOUSE AFIRE 

Put it out yourself, quickly, effectively 
by using the 

Stempel FIRE Extinguisher. 

Simple, certain, quick, powerful, economical. 
Best and most durable on the market. Tested 
to 300 lbs. and fully warranted. Adopted and 
indorsed by leading manufacturers. 

CF" i Wusf rated circulars free. 
H. R. BEr^NICTT, 
1315 Filbert !<C.. Fhiiailrlphia, l>a. 






llIZs ENGINE CASTINGS 

l)Oth Stationary and Marine. Dynamo 
and motor parts and complete Machines, 
Blectrical Suppltes. Telephones. 

H^ Send stamp for catalog. 
MIANUS ELEC. CO., Mianus, Conn. 



BALL BEARING AXLES AND RUB- 

her Tires.— A paper read before the Carriaee Builders" 
NaLiiitial Convention, Philadelphia. October, IS94. show- 
iriK the advantage to be derived from the use ol ball 
bearings and pneumatic tires in road vehiclps. Con- 
tained in SriENTIPIC AMERICAN StIPPI.EiM EXT, NO. 

9<I*J. Price 10 cents. 'Vo be bad at this ofKce and from 
all newsdealers. 




Static macblne$, Coils, 
Cubes and Tluoroscopes 

^W Send for catalogue A. 
Siretr vV IjeniHCo., Successors to 
G. A. Frel & Co. 11 Bromfleld St. Boston 



iMA 




I PRINT 

MY 

OWN 

Cards, circu- 
lars, witii $5 
Press and save 
money. 



Make money print- 
ing for others Our 
*18 Press prints a 
newspaper. Type 
setting easy, printed 
rules. Send stamp 
for catalogue, press- 
es and supplies, to 
the factory, 
KELSEV & l^O. 
Meriden, Conn. 



ACETYLENE GAS AMD CARBIDE OF 

('aicium.— All abmit the new MluminimL, iLs quiilities. 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, L'lvinK incomplete form the V)artinulars of 
this subject,. Apparatus Kir making the hhs. Contained 
HI Scientific American Sttphlbment. Nos. 90S, 
1004, 1007. 101.f, 1014. 1«15. lOlli. Ht'^Z. 
I 03'> and lO^tM. The most recent apparatus of sim- 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No. 1 0'')9'. Price ID 
cents each. To be had at this ofBce and from all news- 
dealers. 




?8uUSE GRINDSTONES? 



tf 60, we can supply you. 
t f'fl and iiiiitn 



All sizes 
1. always 
keptin stock. R«n ember, we make a 
?peciaityof selecting stones for all spe- 
cial purposes. t^~ Ask for catalogue 

Til.- <!Mi:VKI.AM> rSTOM': <(). 

2d Floor. Wilshire. Cleveland. 0. 



EDGE TOOLS-*^ 

are oftennearly ruined hyusing a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grita 
suitanle for grinding any tool. 

SW° May we send you (tut Catalogue^ 
which wut give you smne i/nfmmation ? 

«iirAFT(»N STONE COMPANY 
No. HO River Street, <iiraftont Ohio, 




Hinge and box support, C. H. Dixson 582.722 

Hinge, sash, R. G. Coates 582,847 

Hinge, spring, (i. Hochstrasser 582,740 

Hitching weight, W. D. Snell 582,702 

Hoisting machine, H. Bolthoff 582,616 

Hoof shears, A.H. Kohl 582,932 

Hook. See Mshing hook. Garment hook. Snap 
hook. 

Horn, campaign, W. F. Wootten 582,890 

Hose and nozzle coupling, sprlngless, G. A. 

Anderson 582,611 

Hose bridge, car rail, Mlhm & Himber 582,937 

Hose connecting tool, G. M. Thompson 582,965 

Hub, wheel, S. H. Leavenworth 582,824 

Hydrocarbon burner, W. R. Jeavons (reissue) 11,601 

Inkstand, L,. Hayue 582,787 

Inkstand, W. C. Richardson 582,687 

Insole, J. B. McWllllam 582,670 

Insulating flsh plate, K. T. Fearey 582,907 

Joint. See Stovepipe joint. 

Kitchen cabinet, P.Schneider 582,697 

Knitting machines, apparatus for operating belt 

shifters for stepping, W. 8. Ostrander 682,676 

Knoblock, W. A. Hill 582,917 

Labeling machine, can, L. T. Cornell 582.993 

Ladder, orchard, H. Bowman 582,617 

Lamp bracket, J. M. Brown 582,978 

Lamp, electric arc, J. A. Mosher 582,664, 582,665 

Lantern, E. Ferrlss 582,728 

Lantern, G.L. Wilson 582,8:« 

Latch, D. A. Roberts 582,690 

Leather softening apparatus, C. Boutheon 582,774 

lifter. See Pot lifter. 

Light. See Headlight. Searchlight. 

Lighting attachment, Gudmunsen & Gaddle 582,735 

Lock. See Alarm lock. Bag lock. Electric lock. 
Knob lock. 

Lock, W. H. Hoffmann 582,741 

Lock, A.N. Monteer 582,871 

Locomotive cab seat, W. A Raiidow 582,799 

Logging apparatus, G. S. J^outs 582,732 

Loom shedding mechanism, G. F. Hutchlns 582,924 

Loom warp stop motion, W. F. Draper 582,904 

Machine for making constructive parts, Timm & 

Krummel 582,887 

Map, road, A. B. Upham 582,836 

Match box and cigar perforator, combined, J. 

Vorel .582,706 

Matchsafe, S. E. Ball 582.992 

Match safe, !■'. A. Butler 582,775 

Measuring attachment for powder boxes, S. F. 

Austin 582,972 

Measuring vessel, registering, J. B. Engstrom 582,627 

Memorandum holder. Chenoweth & Rogers 582,719 

Metal wheel. F. Mester 582,868 

Meter. See Current meter. Gas meter. 

Meter toll apparatus, F. M. Archer 582,713 

Milk can, F. Mccarty fmfm 

Mould for relief ornamentation, W. H. Henay 582,821 

Moulding device, mechanical, E. Millett .582,8()9 

Mop or scrubbing brush, reversible, J. V. Garrett ,'j82,6;i7 

Mopwringer,M. L. Best et al 682.975 

Mortar mounting, W.H.Morgan 582,661 

Motor. See Tidal motor. Water motor. 

Muffle furnace, A. M. Beam 582,843 

Musical Instrument, P. Locbmann 582.866 

Oil substitute, W. J. Reynolds 582,686 

Ore concentrating and milling machine, J. Mc- 

Kinuon 582,669 

Organ action, electropneumatic, H. E. Hobbs — 582,918 

Oven, baker's, R. Lehmann 582,752 

Padlock. B. T. Kraim 582,632 

Padlock-, permutation, R. King 582,660 

Paper board, machine for making, O. E. Gron- 

dahl 582,734 

Paper holder and cutter, D. B'. Walker 582,837 

Paper making machine. G. S. Wltham 582,802 

Paper registering machine, T. C. Dexter 582,812 

Paper scoring apparatus, Robinson & Chamber- 
lain _ 582,878 

Partitions, operating mechanism for rolling, G. 

K.Monroe .582.999 

Pen fountain, M.T.Horn .582,921 

Perforating machine, A. Rosenberg 582,954 

Piano wrist guide and foot guard, L. W. Norcross 582.673 
Pianos, attachable pedal for combination, N. D. 

Hosley 582,647 

Pig holder, C. Harmsen 582,914 

Pill machine, P.J. Noyes 582,794 

Pipe coupling, automatic, N. F. Nlederlander 582,672 

Pipes, expansion joint for steam or other, Bill- 
ings SCollins 582,804 

Piston, B. F. Peacock 582,763 

Platform. See Adjustable platform. 

Plow and seeder, combination, J. M. Mills 582,870 

Pneumatic dispatch tube system. A. W. Pearsall 582,829 

Pole coupling, vehicle, C. II. Anderson 582,803 

Pole safety and antirattler, combined, T. Hart- 
man 582,738 

Polishing compound, H. I,. Haas 582,736 

Polishing substance, C. F. F. Bratsch 682,717 

Pot attachment, J. Ha cow 582,684 

Pot lifter, C. B. Campbell 583,012 

Press. See Baling press. Printing press. 

Press board, tailor's, F. F. Rutz 582,955 

Printing machine, J. L. Firm 582.631 

Printing machine, M. VIerengel 582,888 

Printing machine, rotary, C. A. Pinkham 582,682 

Printing machine tympan mechanism, L. C. 

Crowell 682,900 I 

Printing plate, B. F.Curtis 582,778 

Printing press, band cylinder, J. L. Lee 682,826 

Projectile, J. W. Cope 582,982 

Propulsion, boat, M. H. Davidson 582,811 

Pulley, power transmitting friction clutch. Dim- 
on d & Dial 682,851 

Pump attachment, W. S Larson 582,652 

Pump, rotary. Schneible& Fitch 582,696 

Punch, shears and cutoff, combined, P. Broad- 
books 582.618 

Puzzle. D.J. Berth 582,894 

Puzzle, J. H. McCarvllle 582,941 

Rack. See Towel rack. 

Rail bond, F. H. Daniels 682.849 

Rail bond, electric, G. H. Scott 582,698 

Hail, separable, W. H. Dotter 682,723 

Hallway crossing, W. D. Roeder 682,879 

Railway tie boring and trimming machine, A. B. 

B. Harris 682,915 

Recorder. See Time recorder. 

Reflecting device, J. P. Dromgoole 582,724 

Reflector, adjustable window, C. O. Frostenson .. 582.856 

Refrigerator water cool er, O. J. Garlock 582.867 

Rein holder, B. E. Mead 582,867 

Riveting machine, T. J Winans 582,839 

Riveting machines, automatic feed device for, J. 

Temler 582,704 

Hock or ore crushers, gyrating shaft for, C. A. 

Burns 682,846 

Rolling machine, tube, W. S. McCrack en 682,668 

R»of llaiige, Perkins i Smith 682,795 

Ropes, device fur adjusting and holding, C. Van 

Derzee 582 768 

Roundaboia't'.'w.'E.'Meis'Bner .'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.' .'.'.'.' 582'756 

Sash fastener, L. S. Hanson 582,641 

Seal, bottle. Heath & Nagell 682,644 

Sealing device, bottle, w; Painter 582,762 

Searchlight, electric, S. W. Hushmore 582,694 

Seeds, machine for treating, Niisson & ThermEe- 

nius 582,873 

Separator. See Grain separator. 

Separator, A. V. Abbott 582,892 

Sewing machine, double chain stitch, A. Rontke. 

.582 691, 582,692 
Sewing machine hook and eye holder, W. M. Cor- 

thell 582,994 

Sewing machine looper operating mechanism, 

Bouton AVarnum 582,716 

Sewing machine presser foot. Smith & Shatford . . 582,701 
Sewing machines, automatic presser foot lifting 

device for wax thread, F. W. Merrick 582,79'2 

Shade fixture, E F. Hartshorn 582,739 

Shears. See Hoof shears. 

Sheet metal cleaning machine, C. C. Roberts 582.952 

Shuttle box, J. A. Claus 582,981 

Skate, J. Forbes 582.909 

Skirt, shirt waist and belt supporting attachment, 

combined. M. B. Hammond 582,737 

Sleigh, J. G. Fritz 582,6.35 

Snap hook, H.C. Eldrldge .582,780 

Soap cup or holder, J. B. Hiehl 582,688, 582,()89 

Soaring machine, O. Chanute 682,718 

Speed indicating alarm, L. G. Anthony 582.971 

Spool holder, T. Watson 582,770 

Sprinkler. See Automatic sprinkler. 

Stack cutter, hay, H. J. Twiss 582,966 

Stacker, pneumatic. J. W. Harvey .582,643 

Stamp affixing machine, Aldrich & Dmsliioor .'J82,609 

Stamp bundling apparatus, H. W. J. Kraus 582,749 

Stand. See Supporting stand. Washtub stand. 

Steam boiler. E. J. Moore 5S2,9:ffl 

Steam boiler or generator. J, Keane .582.790 

Steam engine. Shefl'& Riggs 582,832 

Steam generator, D. S. Worden 582.969 

Steering gear, ship. F. B. Kirby 582,931 

Stereoscope, H. C. White 582,710 

Stereotype matrices, method of and apparatus for 

forming and drying, L. W. Southgate 582,833 

Stopper. Sec Bottle stopper. 

Store service apparatus, J. H. Goodfellow..582,784, 682,785 

Stove, M. Sullivan .582,767 

Stove, combined beating and cooking, M. & W.N. 

Stehle .. 682,703 

Stove, oil, Adler & Lewis ,582,842 

Stovepipe joint, J. M.Horn 582.646 

Stovepipe thimble, E.G.King 582,930 

(Continued an page 351) 



PROPOSALS. 



NEW EAST RIVER BRIDGE, ( New York, 

COMMISSIONERS' OFFICE. ( May 13, 1897. 

Proposals will be received by the Commissioners 
of the New East River Bridge at their office at 
No. 49 Chambers street, New York CIty,at 2 o'clock 
in the afternoon of Wednesday, June 9, 1897, en- 
dorsed "Proposal for Construction of Foundations 
of Brooklyn Tower of new East River Bridge," for 
furnishing the materials for and constructing the 
foundations of the Brooklyn tower of the New 
East River-Bridge, at or near the foot of South 
Sixth street^ln the City of Brooklyn, In accordance 
with the proposed form of contract and the plans 
and specifications therefor. All bids shall be in- 
closed In sealed envelopes, addressed to A. D. 
Baird, President of the Board of Commissioners of 
the New East River Bridge, and presented to him 
on that day and at that hour at said office, and 
such bids will be opened In public meeting by the 
Commissioners on that day at 2 o'clock. 

Copies of the specifications and the general draw- 
ings of the work, with the proposed form of bid 
and contract, may be seen and further informa- 
tion will be given at the office of the Chief Engi- 
neer, No. 84 Broadway, Brooklyn. 

Proposals will be made upon a form provided 
therefor, and only those propoaala will be consid- 
ered which are complete, in proper form, comply 
with the requirements herein stated, and are of- 
fered by parties of known reputation, experience 
and responsibility. 

Each bidder will be required to deposit, with hia 
proposal, in the office of the Commissioners, a cer- 
tified check for $5,000, pajable to the order of 
Richard Deeves, as Treasurer of the New East 
River Bridge Commissioners, as security for the 
execution by him of the contract if his bid is ac- 
cepted. 

The contractor will be required to give a bond 
In the penal sum of $350,000, in the form an- 
nexed to the proposed form of contract, with two 
approved enretles or an approved Surety Com- 
pany, conditioned for the prompt and faithful per- 
formance of the contract, and Its covenants and 
the work thereunder. 

The Commissioners reserve the right to reject 
any and all of the proposals offered, and to accept 
any proposal offered. 

ANDREW D. BAIRD, President. 

F. B. THURBER. Secretary. 

f<ihnrth9nr1 hu Mail Thoroughly taught by re- 
OnUrinanU Uy inall porters, catalogue and first 
lesson Free. Potts bhorthand College, Willlamsport, Pa. 

SECRECY CUARANTEED. 

Equipped for all classes of work. 
J. C. SEYIv, 181 Madison St., Chicago 



MODELS 



ICE 



:HA(!IITM<:S. Corlisn En(rlnc<«. I{ri>w('i-<i, 
and Bnttlf'i-x' IVIachinfry, The Viltek 
Mfg. Co., 899 Clinton Street. Milwaukee, Wis. 



Fl |l| I Q U B n Difficult Metal Work at »:rea1 
I m% I O n C mS saving. Circulars to Manu- 
^ m c ^m I |k| £^ ^ factwrers. H. II. Franklin 
WAO I inVid Mfg. CO.. Syracuse, N. Y. 



TYPE WHEELS. MODELS LEXPERIMEHTAL WORK.BMALLMKHINERT 
NOVELTIEB h E.TC. HEW TOgg STEnaHWORKB IQO NASSAU ST N.T. 



CONTRACTS "WANTED. 

To manufacture Hardware Specialties, Pat'd Noveltiee 
and Sheet Metal Stamping. Lang Mfg. Co., Raclne.Wis. 



BAND FASTENERS ^o"rSS 

A. P. Dickey Mfg. Co., Racine, Wis. 



STRONG CASTINGS. auif^DELivtRY 

\j\i\y pj^ TT^ffflf Work to order . 

ACME Malleable iron Works. Buffalo.n.y 



WILLSON CARBIDE WORKS ^ITii^^V. 

of 200 lbs. *15 f . o. b. New York, including iron case 
packages. Patentees and manufacturers for export. 
Office 20 Maiden Lane, New York. 



VOLNEY W. MASON & CO., 

Friction Pulleys,Glutches&Elevators 



PROVIDENCE R. I. 



STEEL STAMPS ^^^r''^SK^r^'^^ J3!i\:r.t^ 

FI&URtikALPHABLT StTS AT LOWtST PRICLS 
I BCST ii[E.L_ crH\A/AAR ^TAMPjt^FAl TC 



SCHWAAB STAMP&SEALC° 
■^ MILSA/AUKEE. WIS. 



Experimental & Model Work 

Cirs. a/nd advice free. Uardam & Son, 45-51 Rose St.,N. Y. 



TO lUIICUTODQ I ^^ A^^ op ^° ^^ manuf act ure 
lU infCniUnO; on royalty or otherwise, or 

to purchase outright patents on ROod selling novelties 
or toys trend samples to CHAl'FEE & SELCHOW, 
Manufacturers of Toys. Games, and Novelties, 451-455 
West 125th Street, New York. 




Charles E. Schmunk, Giassurglcal Engineer. Expert 
opinion given on anything appertaining to Glass or 
Glass Ware. 20 years' practical experience. Drawings 
made for Machinery for Glass Ware. 237 First Ave., 
Pittsbarg, Pa. Expressage must be prepaid on models 
and samples. Designer of Glass Ware. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

\v. K. v.\ i.i>wioi,i, <:o.. 

217 E. Main Street. Louisville. Ky. 



ARB0RUNDUM 



-lARDEST ABRASIVE KNOWN. 

DIAMONDPOWDEB, SUBSTITI ,.,. . 



E.MERY AND 

:yBSTITyTE.jN f( -' 



FLOUR; 
NEFORM. 



AGENTS 

SALESMEN ON SIDE LINE 

WANTED FOR 

Ftfleld Automatic Drill Feed and Pressure. 

For Use with Hand Braces. Displaces Ratchets. 

Every man working metal needs it. 

1305 Arch St., IMiila., Pa. 



W. L. SMITH, 



Scientific 
Books 



Our catalogue R» . 1 s sent free for 
the asking. It lists books per- 
taining to all the sciences. A 
copy should be had for ready 
reference by those desiring 
electrical, medical, enetneering, 
scientific, mining and technical 
books, which we sell to every- 
body at wholesale prices. 

Montgomery Ward &: Co., Chicnffo. 



-T". .- ~:;:x,'' Headquarters for 



DUMPING 

Horse Qarts. 

wide and narrow tires. 
Low rates of freight from 
our works— 'I'm amy, !'«.— 
to all points. 

HOBSON & CO. 

No. 4 Stone St., New York 




) 1897 SCIENTIFIC AMERICAN, INC. 



May 29. 1897.] 



^tmiitit %wimtm. 
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NOW ON THE PRESS. 



^'Inexpensive 
Country Homes/' 

A haDdsome cloth-bound portfolio of 96 pa^zea 11x14, 
containing more than 40 deaiKns, with floor plans of 
practical, tasteful, and comfortable colonial, seaside 
and suburban residences, ranging in cost 

From $1,000 to $5,000. 

These designs have been carefully selected as exam- 
ples embodying the best efforts of architects scat- 
tered over a wide section of the country, thereby 
affording a great variety of designs. All of the 
illustrations are half-tone reproductions from pho- 
tographs of tbe comDieted dwellings. Tbe location 
of the dwellings, the cost, the owner's and architect's 
name and address are given, and a description of 
the buildinp, thus enabling, if desired, a personal 
inspection of the dwelling or correspondence direct 
with the architect. 

Architects. Builders, and those Intending to build, 
will find many new and valuable suggestions among 
the up-to-date designs illustrated in this handsome 
portfolio. Kor sale by all newsdealers throughout 
the country. Price $2.00. by mail, postpaid. 
tWOur catalogue, containin hooks for ArchiUrU and 
Builders, viailedfree on application. 

MUNN & CO., PublisfkMv 
36 J Broadway, New York Qty. 




Deer Park 



ON THE CREST OF THE ALLEGHANIES. 



(Main Line B. & 0. R. R.) 



SEASON OPENS JUNE 21st, 1897 

SUPERB HOTEL AND COTTAGES. 

For rates, rooms and other information apply to D. C. 
JONES, Manager. B. & O. Central Building, Baltimore, 
Md., up to June 10th ; after that date. Deer Park, Md. 



Stove scraper and brush, combined, W.J. > 

Crutcher 582,08S I 

Strainer for tea or coffee pots, detachable drip- I 

less, F. P. Boland 582,845 i 

Stump extractor, O. b\ Vai^ihan 582,705 

Suhaqueousbottoms, securing materials and oh- 

lectsfrom, W. McGregor ^'^^ 

Sucker rod cleaner, J. H. Oibaon 582,(vte 

Supporting stand, sectional. J. W. Beaman 582,973 I 

Surgical absorbent dressing. R. W. Johnson. 

^ 582,925, 582,926 

Switch. See Electric switch. 

Tag. key, D. C. Nickerson 582,6*1 

Tanning, method of and apparatus for, E. Worms 582,891 

Tapping tool, C. F. Fulmer 582,7;« 

Tea or coffee heater, A. A. Graham . 582, 8o8 

I'ea or coffee pot stand, L. S Lefferts 582,751 

I'eeth, apparatus for forming gold crowns for, E. 

Muller 582,872 

Telephone toll apparatus, F.M.Archer 582, .U 

Telephones, phonographs, etc., receiver for, C. 

W.Dennis 582,901 

Telephoning from cars, M. Garl 582,913 

Telephony, J. Absterdam 582,773 

Thill coupling, antirattling. H. W. Slater 582,699 

I'hreshold, stormproof, J. M. Phillips 582,680 

Ticket case, D. S. Macorquodale 582,656 

Tidal motor, J. F. K. Knobloch.. 582,651 

Tie plate and rail clamp, combined, L. B. Weeks. 582,709 

Tile, translucent, D. G. Beeching ^^-^"iJ 

Time recorder, workman's, G. W. Heene osAauO 

Tinware, bottom for antirust, J. R. McLaughlin- 582,758 

Tire, pneumatic, J. Pearson 5H2,8;iO 

Tobacco machine, plug, C. R. Mahone 582,657 

(Tongs, W. B. Marble 582.755 

Tool, combination, C. K. & O. C. Swenson 582.834 

Towel rack, D. G. Paxton 582,679 

Toy firecracker cannon, E. H. Rooney 582.*>93 

Toy, figure, W. H. Emery 582,62.^ 

Trace fastener. J. J. Harris 582,859 

Track crossing, S. H. Stupakoff 582,964 

Trap. See Ant trap. Fly trap. 

Trolley, electric railway, S. H. Short 582,882 

Trollev wire circuit breaker, C. Hoff 582,8112 

Trough. See Feed trough. 

I'rowel, plasterer's, Wilson & Ashworth 583,006 

Tubing, apparatus for manufacturing, R. C. 

Crawford 582,ftl8 

Tug for harness, thill, J. W. Salzman 582,880 

Turbine, elastic fluid, C. G. Curtis 582,720 

Turning and boring machine, P. Koss 583,010 

Type distributing machine, CD. Hughes 582,74;^ 

Type wheels, apparatus for casting, A. Wirsching 582,801 

Typewriting machine, T. Cahill 582.898 

Typewriting machine, E. N. Chamberlain .582.980 

Typewriting machine, G. B. Webb 582.707 

Valve, W. J. Frederick 582,911 

Valve gear, engine, H. C. Sergeant 582,881 

Valve mechanism, T. Officer .'182,943, 582,944 

Valve, safety. F. H. Sauer 582,956 

Vegetable cutter. J. Betz 582,614 

Vehicle, C. Fournier 582,8.i4 

Vehicle, wheeled, Schellack & Ridenour 582,957 

Velocipede, marine, L. V. Moulton 582,6(!6 

Vessel, armored, E. M. Johnson 582,648 

Wagon, dumping, G. Yung 582.841 

Washboard holder, C. S. Heilman 582,82(1 

Washing machine gearing, ErborA Peter 582,725 

Washtub stand, J. E bert 583,013 

Water closet, C. H. Moore 582,827 

Water motor, W. J. Benning 583,007 

Water wheel vortex chamber, duplex, E. R.Stil- 

well 582,902 

Whalebone, manufacturing artificial, J. A. 

Schweitzer 582,960 

Wheel. See Metal wheel. 

Wick raiser, E. F. Cabezola 582,777 

Winder, thread, L. Schulze 582,&S1 

Window attachment, J. F. Fullagar 582,636 

Window safety guard, H. C. Pigneron 582,681 

Window structure, M. Stothart 583,004 

Wire distributing madiine, G. A. Feder 532,726 

Wire winding and distributing machine, G. A 

Feder 582.727 

Wrench, G. S. Dobson 582,622 

Wringer. See Mop wringer. 

Yarn chains, apparatus for removing wrapping 

cord from. A. E. Bhoades 582,877 




Cbe Oloraen RicKory « 
frame ttlbeel 



« « 



A perfect cushion frame which destroys all. vibration, 
can be taken apart and reassembled, and in case of 
fracture can be replaced by anyone. 

A simple, strong, and rigid connection. No brazing. 

Tbe strongest and easiest riding wheel made. 

A Iliffli Grade Bicycle in all its parts. 

tbe Uloraen I)ickory Trame evde Ulorks, 
Syracuse, n. V., U. S. J\. 



THE BICYCLE: -ITS LNFLQENCE LN 

Health and Diseuae.— By G. M. Jlunirnond. M.I). A ral- 
n.ioie iind interestiMir paper in whfcri the ("Ubiect is ex- 
haustively treated trum ihe followint: Ptana^oints : 1. 
'I'he use of ttie cycle by persons in health. _. 'I'he useof 
thecvele bv persons diseaj"ed. Oontmned in Scien'tiffc 
AMEitrcAN Snppr.EiMKNT, No. 100-2. Price 10 Cents. 
To be had at this office and from all newsdealers. 



ELECTRIC STOVE. 

Enameled slate base. Hot 
in two minutes. Emergency 
cooiiing or beating— always 
ready. Price S5 .00. 
Complete, ready for use, with 
cord and plug. Give make of 
lamp socket and voltage. 
AMERICAN ELECTRIC HEATING CORPORATION, 




BRANCH OFFICES: 

Havemeyer Bldg., New York. 
Monadnock Bldg., Chicago. 



GENERAL OFFICE: 

Bears Building, 

Boston. 



MANUFAfH'URE OF BICYCLES.— A 

very cnmprehensive article iriving the det;iils of con- 
struction of every part of these vehicles. With 15 en- 
gravinL'S. Contained in Scikntific ameuican Strp- 
iM,K.MBN'r, No. !IOS. Price 10 cents. To be had at this 
ofllceand from all newsdealers. 



A HANDY DETACHABLE GRINDSTONE 

As shown in cut, this grinding attachment 
when fitted to our Universal Repair Ma- 
chine, is a great boon to mechanics and 
others. 'I'he high grade Emery Wheel is 
5in.in diameter, 1^ in. thick 
and is geared to about 1,500 
revolutions per minute. 
Grinds sickles, plow points, 
guards, scythes, axes, hoes, 
knives, and all other edged 
tools. Very durable and will last as long as tbe ordinary 
grindstone. I^^ Send for Illustrated t atalogue " S. A." 
BLOOMFIELD MFG. CO.. Bloomfield. Ind., U.S.A. 




CROOKES TUBES AND ROENTGEN'S 

PliotoKratihy.— The new photography as performed by 
the use of Crooke.s tubes as a source of excitation. All 
about ('rookes tubes. Scikntific amkkican Sltppi.e- 
MKNT. Nos. ISI. 1H9. 'JSS. 24.'J. '244. 7»J. 795, 
<MI.'>.<»SO. 10.10. 1<».>4, 1053* lO.jli. 10;')7, also 
Scikntific amkhican. Nos. 7. S» lO and 14, vol.74. 
These profusely ilhistriited Siti'I'LEMRNTS contain u 
most exhaii!?tive aeries of articles on Crookes tubes and 
the experinients nerfornied with them. Among rheni will 
be found Prof. Crookes' early lecture?, detMiling very 
fully the experiments which soexciied the world, and 
which are now iigiiin exciting attention in connection 
with Roenti-'en's photography. Price 10 cents each 
To be had at this office and from all newsdealers. 




I Drying Itlacbines 

for Grain, Sand, Clays, Fertilizers, Phos- 
phates, Green Coffee, Wet Feeds, Salt, 
SuEar, Chemicals, etc. 15 Years in opera- 
tion. S nd for eth UlustraUd caUUooue. 
fi. E. W<tUICeiJ„ Uannibn.], Mo. 



DESIGNS. 

Bicycle chain rivet. C. E. Teat 

Bicycle stand, O. Seely 

Bow], lavatory, W. Scott 

Carpet, A. Ij. Ilalliday 

Carpet, W. L.Jacoba 27,0S4 to 

Carpet, A. K.May 27 ,079 to 

Carpet, A. M. Rose 

Fence stay, P. Frantz 

Glass dish, W. C. Anderson 27,0ti0 to 

Hame iron, J. M. Narsh 

Hook, hame re pair, W. B. Pollard 

Horseshoe nail, B. E, Kerapster 

Music box body, G. A. Brachhausen 

Music box cover, G. A. Brachhausen 

Plow standard, N. Sanders 

Signboard. S. West OT,066, 

Sprocliet wheel and chain guard, W. S. Noyes. 

27,068, 
Sprocket wheel and chain guard, H. H. Rountree. 

27,070, 

Surgeon's instrument, B. Scheinkman 

Valve stem protector, A. H. Pyle 

Wheel, Cahill & Reynolds 



27,006 
27,012 
27,0W 
27,083 
27,08B 
27,081 
27,0S2 
27,073 
27,063 
27,076 
27,075 
27,074 
27,059 
27,058 
27,077 
27,067 

27,069 

27,071 
27,065 
27,067 
27,078 



The Evolution 



OF THE 

American Locomotive. 

By HERBERT T WALKER. 

This series of articles on the historical development of 
the Locomotive in America is unique. The author 
Is a member of the National Railway Museum 
Committee of England, and speaks with authority. 
The series is illustrated wirh a choice collection of 
twentj-oiie original drawings of great fidelity, the 
materials being obtained by great research. This 
important series is published in Scientific Ameh- 

iCAN SlPPI.EMENTS. 1 I 1*J» 1113. 1114. Tbe 

set mailed on receipt of 30 cents. 

MUNN & CO., Publishers, 
36J Broadwayr New York Qty. 



TRADE MARKS. 

Bicycles, T. Kirshbaum 

Bicycles, tricycles and tandems, Black Manufac- 
turing Company 

Bicy clcs, tricycles, tandems and veloci pedes, Oehm 
& Company 

Bitters and cordials, F. Adams 

Blood purifiers, tonics anil alteratives, D.L. Stentz 

Cement, liquid or viscous. National Specialty Com- 
pany 

Cheese, Muir & White 

Coffee substitute, J. t'. Ebersole 

Cotton linings, F, A. Foster & Company 

Drug chemical of antipyretic and anodyne charac- 
ter, W. N. Richardson & Company 

Flour, rice, meal and grits, Texas Star Flour Mills. 

Flour, wheat, E. O. Stanard Milling Company 

Machinery and engineering or mechanical ap- 
paratus and contrivances, Meldrum Brothers. . 

Needles and fish hooks, W. Woodfield & Sons 

Pins, solid head toilet, Plume & Atwood Manufac- 
turing Company 

Powders for toilet use, perfumed, V. Klotz 

Printing presses, cylinder, Miehle Printing Press 
and jVlanufacturing Company 

Rubber boots and shoes, Boston Rubber Shoe 
Company 

Sausages, v . Passarella 

Shoes, men's, boys' and youths'. Royal Shoe Com- 
pany 

Soap, complexion, G. C. Barclay 

Soaps and washing compounds, Kendall Manufac- 
turing Company 

Starch, E. R Durkee & Company 

Sugar, American Sugar Refining Company. 

30,04(Jto 

Sugar, sirup and niola?ses, Grace & Le Blanc 

Tinctures, extracts, ointments, salves and cough 
preparations, James W, Foster Company 

Tobacco and cigarettes, W. D. & H. O. Wills 

Tobacco and products thereof, including insecti- 
cides, sheep dip, dog soap andotherveterinary 
articles. Tobacco Warehousing and Trading 
Company 30,034, 

Tonic, nerve, C. F. Hagan 

Tonics, salves, liniments, ointments and hoof 
dressings, G. H. Frommann 



30,066 

30.067 

30,068 
30,036 
30,037 

30,045 
30,062 
30,058 
30,030 

30.041 
30,060 
30,059 

30,069 
30,065 

30,064 
30,044 

30.070 

30,031 
30,063 

.%,032 
30,043 

30,042 
30,061 

30,a'>6 
30,057 

30,039 
30,033 



30,035 
30,038 



PRINTS. 

" Cream of Roses," for cigars, American Lithographic 
Company 47 

" Moresque," for cigars, American Lithographic Com- 
pany 48 

" Plantation," f orcigars, American Lithographic Com 
pany 49 

" Stan wick," for cigars, American J..ith ographic Com- 
pany 50 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will he furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained bvthe in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple. at a cost of J40 each. 
If complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway. New 
York. Other foreign patents may also be obtainca. 
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SMITH'S 

ROLLER 

Spring Seat Post 

All Sizes, J^ to 1 3/16. 
No Rough Roads. 
Easy Seat. 

Sure to please. 

Price S-j.SO, 

C. O. D., cbarizes prepaid. 
*i Hays' Trial 

by depositing tlie price 
with express company. 
Satisfaction guaranteed or 
money refunded by pre- 
paying return cbarges. 

JOS. N.SMITH &C0. 
30 Larned Street, 

Detroit. Mich. 



Cbe«Park«Sprmg* Saddle 



Unequaled for Easy Riding 

With the Parit spring, the 
rider is relieved from in- 
jurious jar, which is the 
only unpleasant feature 
about cycling. 




II ,- ,- -_,^ Entirely New 
On receipt of price, ^^OMF^ PrinrinlP 

we will ship to any ITl^ rrincipie. 

address, a saddle 
suitable for your weight, with the privilege of return- 
ing it after a week's trial, it not entirely satisfactory; 
you to prepay express charges, and upon receipt of saddle 
will at once lefund money, jl^" Send for catalomie free. 
Wanted agents in every town, men or women. Send for 
particulars. C. Z. liroh & Co., Toledo, Ohio. 




Price, 



„^ "BROOKS" 

lOf^ Spring Seat PosTi 

The Original. The Best. Thousands In ' 
use. Takesaffayall Jolt and Jar. Fits 
anywheel. Can useanysaddle. Ifyour 
dealer don't have it, will be senton trial, 
C. O. D. — satisf nction guaranteed. Insist 
on having a "Broots" upon your new wheel. 
BROOKS 8FRIN0 SEAT POST CO. 
1540 narquette Butldingr, • - . . Chicago. 



GARFORD MFG. CO., 



Send for book 

"SADDLE 
SENSE" 

telling how to select 
and adjust a saddle. 
and our new catalog, 
ELYRIA, OHIO 



^^Mig^^jB^^a ^^glSgiiil^^ 



IclTiTH a^^»*»N 

NMr AUTOMATIC 

U/ SHELL EXTRACTOR 




M They are out 
m before you 
S know it.^ 

i 



Send for our 
Catalogue 
of 12 dif- 
ferent 
' styles 



f SMITH a WESSON: 

'^ 14 srocifBOwaE.ST.. SPRiNansLD, mass. 



m^^&si/mm^i^'mit^^smmf^ms^m 



Portable Striking Bag. 

I A Home GymDaeinm. Stand in comer when 
/ not nBing. Agents Wanted. Send for 
i llluBtrated Catalopne. 
^^Hawthoroe &8heble, «U0 Cbntnat St., PUlada., Fa. 




-^ .„ 'pU5K 




Ko Dagger 




OHIO EI 



WE UNDERSELL ALL! 

Bicycle Electric Lights, . . $4.00 
Necktie Electric Lights, . - 1-50 
' Edison Electric Motors, . . 1-GO 
$8 Medical Batteries, . , ,' 8.95 
»100 Bicycles, best made, . . 39.00 

Electric Bells, finest 30 

Dry Batteries, best, 25 

1^^ Agents ^^^anted. 
Our Bicycle Electric Light is the 
best thing that ever happened. 
1^^ Catalogue 2 cts. 
ECTRIC WORK8, Cleveland, Ohio. 



SO SIMPLE A CHILD CAN USE THEM 

S U N A R T 

MAGAZINE CAMERA. 

Fuldine Cfimeras. 

All sizes, ranging in price from 
f5 to $100. Sunart Ju nior, 3^ x 
S^ picture. $5. 

tt#" Send 2 cent stamp for 
Illustrated Catalogue. 

SUNART PHOTO CO. 

3 Aqnediict i^trect, ROCIIKS'l'Elt, N. Y. 





BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
Dhistrations, mailed /ree : it gives B^nd 
Music & Instructions for Amateur Bands. 

LYON & BEALY. 33-35 Adams St.. CLcago. 



ALCO VAPOR LAUNCH 




Motor controlled from bow. Valve movement, 12 tol. 
16 to 60 ft. Launches. I'win Screws a specialty. 1, 2, 3,5. 
7, 12, 14 and 20 h. p. No licensed engineer or pilot re- 
quired. Speed and Safety guaranteed. No dangerous 
Naphtha or Gasoline used. No disagreeable vibration. 

1^^ Send Ten Cents in Stamps for 1897 Catalogue. 
Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N.J 



SOMETHING NEW AND GOOD 
HALL BICYCLE STANDS 

For Cleaning, Adjusting or ExMHtijig Bicyclei 
Simple, lightvdurable, and can be folded In 
small space. Readily adjustable to any make 
of wheel. All parts of wheel accessible. 
I Saves back-breaking labor in cleaning. 

Price 11.25. Send for circular. Liberal 

discount to dealers. Manufactured bv 

WALWORTH MFG. CO., 

^ 20 Oliver St., Boston, Mass., U. S. A. 



HALF A CENTURY OF CYCLES.— AN 

interesting history of the cycie from irs origin up to the 
present tmie. Tne flrst crank-dri?eri bicrcle. The 
■' bone-shaker" and its succesfcors. The tricycle. The 
modern wheel. Cycle buildinc a science. Points of mi. 
provenient,. 'I'he pneumatic tire, a hand and foot ctcle 
With 9 illustrations. Contained in Scientific Ameri- 
can Supplement, No. kii-j. Price 10 cents. To be 
bad at this office and from all newsdealers. 



^^^^^^^^PRS^SBP*!:!!!^' 



FLEER'S 

GURU-KOLA 

for Brain Workers, gives Endurance, 
Steady Nerve. Good Digestion. Cre- 
ates vigor. Ask your Dealer for it, or 
Six Packages, by mail, '^5 (ents. 
Franl< H. Fleer & Co., 105 Chestnut St 



GROW STRONGER 

in BODY and BRAIN. 

Tone up 
Physic ai 
and Men- 
tal System 

GUM, 



t; Philadelphia. 



THE BEST PEOPLE RIDE THE 

"POORMAN" 




B»- Write fvr Prices. 



POORMAN, Jr.. 622 Race Street, Cincinnati, Ohio 



pAQT|||pQ fine iron, brass and bronze for all pur- 
UHO I inUO poses, japanning, plating and flnishine 
W. U. Creamer «v Co., 9(> John 8t., New Voik 



(^ACINE-BOATT^FG-e^ 

. "^ACINE.WIS.O.SA. , 

I , DtSIGNERS AND BUILDERS/. 

' ■ PRICES AND WORK GUARANTEED 




Pamilu Im Marhino ice, etc., in a few minutes, flO and ur 
raillll} IV>e mablllllC toprepareoncaself soda water, $4.5 



, Filters, H.25 and up. Cookers. $1. Seltzatenrfl 
land up. li. DERMiGNT, 126 W. 26th St., N. V. 



-^^ m^go^ LAUNCH - 

I ALSO ENGl N ES ONLY SAf|SiMPLtfui ir GuARANrEED STATIONARY ENG'o25Hp. 



17 North 17th Street, RACINE, WIS 



1 1897 SCIENTIFIC AMERICAN, INC. 



352 



^txtnixtxt %\\\txuM. 



jMay 29, 1897. 



"^^dpcrtisemcnts. 



OICDINAKY KATES. 

Insiile Paofe* encli iiiNvriiun - • 75 opiUn n line 
Knck Pa!£e. each iiiHCi-tion - - - - !$1 .00 a line 

Z^~For sovie classes of Advert isentents, Specinl ami 
Higher rates are required. 

The above are charges per agate line— about eigbt 
words per line. Tliia notice shows the width of the line, 
and is set in agate type. ?]ntrravings may head adver- 
tisements at tlie same rate per a^ate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



"mapolia" 

BEST ANTI- 
FRICTION METAL 

MAGNOLIA METAL CO. 
266 & 267 WEST STREET, NEW YORK CITY. 

Forone.'l-cent stamp we will send any Engineer, men- 
ticnlng this paper, a 15-inch llrass Edged iiuler. 




25 Years' Experience 



the 
Carsest 
manufacturers 
in the Ulorld 



^s^^e^m- 



Ct 



esce 



tvt 






CATALOGUE FREE 



c\e^ 



the Oldest \ 

makers in I 

America I 



Western Wheel Works, Syl5^5J5^K | 



"Search=Ught" 
Always Bright. 




The Leader! 



A lantern that does not jar or blow out. 
Reflecting surfaces are always bright. 
All riders say it is— THE BEST. 

FOR SALE EVERYWHERE. 

Bridgeport Brass Co. 

Send for Catalog BRIDQEPORT, CONN. 

No. 196. 



Ml T^-»i -k Bicvclee, Watcnea Guns, BuggieB HirneBs, 

' UninO SewiD«r Machines Or^ana Pianos Safei>,Tooli 

yl I I 11 fl Scales of nil varietiea 'iDd lOOu other articiee 

4 1 X lUU ^"^ ^i*^^ Chicago ScAi.B Lo . Chicago 111. 



Qil^ane t» Bicycle 



Tested and True. 




The I'lattifnt ICiiKiiiiiu Wheel in ihe W'uild. 

5^" Send for Catalogue. 

THE BLACK MFG. CO., ERIE, PA. 






The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns 
Letters-Patent No. 463,569, 
granted to Emile Berliner 
November 17, iSgr, for 
a combined Telegraph and 
Telephone, covering all 
forms of Microphone 
Transmitters or contact 
Teleohones. 



WMI^IlVywillltfLffii 






A SOUVENIR *, 



BA.n.'StS CYCLE CO*^PANY. 



Olive! 




Strictly high grade. Features — attractive, prac- 
tical and substantial. Agencies offered 
for unoccupied territory. 

Mrs. A. E. Rinehart. the Champion Lady Century Rider 
of America, will ride an " Olive " during season of '97. 



To Bicycle Riders 



WE MAKE OUR TUBE 

of FIFTY CARBON STEEL 



1^4; 



'^i 



.50% 



'S'A 



fe^. 



.25% 



CARBON 

STEEL 



CARBON 

STEEL 



While Weight for Weight in a Bicycle our FIFTY CARBON Steel will last bo long 

and TW'ENT V-FIVE CAUBO.\ Steel will last only so lone ^^^^H 

NOTE THE FULL IMPORT OF THE PARALLEL LINES. 

The comparison which they graphically make Indicates the result of the prolonged investiga- 
tions of the most practical experts of the world. 

That tlie tests in our own laboratory corroborate these results la merely so much to its credit ; 
that the .same is true ot actual trial oh the mad equally proves the trial to have been made in 
bicyclesof correct design and construction. THE FACT REMAINS. 

The margin of safety is greatly increased by the use of this tube. Every bicycle manufacturer 
should use it ; every dealer should insist on having it ; every rider should demand it. 



Send for Cntnlngve, 



THE POPE TUBE CO., Hartford, Conn. 




Por^xs Pictures, 



No» 4 
BULLS- 
EYE .. 
$12.00. 



As Simple as a 
Pocket Kodak. 

Loads in daylight with our light-proof 
Film Cartridges. Fitted with achromatic 
lens, improved shutter and set of three stops. 
Handsome finish. 

EASTMAN KODAK COMPANY, 

Booklet Free. Rochester, N. Y. 




JU CH-BESIA-aft 



HWJOHMS 




SIEAMPACKING 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS M'F'G CO., 1C0 William St., New York, 



Bristol's Patent Steel Belt Lacing. 




READY TO APPLY 



The simplest, cheapest 

and moat perfect Re It 

I'asteninK for all kinds 

of belting. Nani- 

pies sent free. 

The Bristol Co. 
Waterbory Conn. 



"Pbotograpb macbines." 

Havine a demand for cheaper machines than we are 
manufacturing at $350, am in position to furnish Port- 
able Photoeraph Machines for $7.i, taking pictures on 
large s.ze pUtie, 2H xl% inches, in SOseconits. Do not re- 

guirt any dark room. Very simple in construction, 
roort for money makers and amateurs. Far superior 
to cameras, less trouble, better results, more rapid. 
Z3r Terms ra^h. NATION A li PH(ITI»i;ie \ PH 
UACHINE CO., S5 Beaver St., New York. 



Most Powerful, Portable, Electric Lamp made for 
BIC Yf'I.FS. Miners, Policemen. Carriages, (ias (?om- 

EanieB, Oil Refineries. Boiler Inspectors. Burns 8 tu 10 
ours. Simple. Durable, Eeliahle. 

Z^~ Send for <'irculnr and prices.' 

THE ELECTRIC PORTABLE LAMP CO., Drawer B, ELHIRA, N. Y. 





Tbe Best 

Machines for 
Keeping Time 

that it is possible to 
make are American 
Waltham Watches. 
Get either the 

'* RIVERSIDE " or 

"/^02'^L" movement. 

For sale by all retail jewelers. 




■■|f1T" 



MoNAtcirrrctrMrccD cbkaco KirailK lomiii 

IMPERIAL BALL BEARING AXLE 

A written Kuorancee with each set of axles. 

97 PATTERN 

S.OUO flf'ii4 ill use. 

Indorsed by the leadlnti 

carriage buildera 
Reduces inction 75 pei 
cent. One horse can do the work of two. MecbanicAily 
perfect. Can be put on old or new work. 

C^ K'rite for our lUustrated CatatoffU^aiiA Testimo* 
niaU, vMcti we send free o?t^ a^vMcoti^/k Impcttai-fiatt 
Bearia& AKle Owkt 1 84^130. 1.aka Slraft* ^hnriftjiT "Ti 




Safety Document File. 



For important documents 
and all private papers. 
Handsome enameled me- 
tal case : lock and 2 steel 
keys : removable pockets. 
No. 10 (3x5^x11 in.), $1.50 
No. 20 (4>5x5i4xll in.), |1.7I 

Express paid. 

Money refunded if 

not satisfactory. 

A. C. Barler Mfg. Co. 
101 Lake St , Chicago 




ETERTBODT who rides a 
Bicycle should have the 

RnlHer Peflal Allaclienl. 

Changes Eat Trap to Rubber 

. Pedals In ten seconds, without 

' bolts or rivets. Sets of two 

mailedforSOcty ELASTIC TIP 

CO., 370 Atlantic Ave., Boston ; 

735 Market St., San Francisco; 115 Lake St., Chicago. 




'Miiiiiii»ii[ii|||||||in]j^_;- 



Pat. Apr. 20, 1897. 



j pflOROUGHTlMPECTIOWSf l 

I \u .^«!===!^r ,,, AND I 




msURAHCB 
ACAmST-LOSS 

OR 

DAAIAGB 

TO 

PROPERTY' 

AND . 

LOSS-OF-UFB 
*'*»^^^NDIS^^*^'^ TO-PHRSONS 

, SimilBOILER-EXPLOSlOTiS 

J-B.PlBtCESECRETARy F-B-ALLEN-2BVlCEPlg5meMT 



BXPBRIEIVGE ! 

Pay $(X)-you have a •*Clinr- 
ler "—the result of the Lonxest 
Kxperienec m building Gas* 
oline BiixineN in the U.S. 

Pay less than (X)— you have 
experiment at your expense - 
inferiority— for We have the 
I'ounilation Gnsoliiiv Kii- 
Kine Patents. 

iW Catalogue, Testimonials 
and a Letter by addressing 

CHARTER GAS ENGINE CO., Box 148, Sterling, III. 




PRIESTMAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En- 
gine usingaSafe Oii."— Franklin Institute 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable, Safe, Economical, 
and Convenient. <'hosen by 
Nine Governments. Used for 
nearly every purpose. 
PItlESTMAN & CO.. Incorp'd. 
r,-Mt l(oiir!4i> Kills., PHILADELPHIA, PA. 
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